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 SALTVILLE WASTE DISPOSAL SITE
          SALTVILLE, VIRGINIA.

   #DR
   DOCUMENTS REVIEWED

I AM BASING MY DECISION CONCERNING THE APPROPRIATE INTERIM REMEDIAL ALTERNATIVE FOR THE SALTVILLE WASTE
DISPOSAL SITE PRIMARILY ON THE FOLLOWING DOCUMENTS.  A SUBSTANTIAL NUMBER OF ADDITIONAL DOCUMENTS ARE
INCLUDED IN THE ADMINISTRATIVE RECORD AS WELL.

   1. SALTVILLE WASTE DISPOSAL SITE RISK ASSESSMENT (GCA, JULY, 1986 AND SEPTEMBER, 1986).

   2. SALTVILLE WASTE DISPOSAL SITE FEASIBILITY STUDY (GCA, AUGUST, 1986).

   3. SUMMARY OF REMEDIAL ALTERNATIVE SELECTION.

   4. RESPONSIVENESS SUMMARY.

   5. THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY
      ACT OF 1980, 42 U.S.C. SS9601 ET SEQ., AS AMENDED BY THE SUPERFUND
      AMENDMENTS AND REAUTHORIZATION ACT OF 1986.

   6. THE NATIONAL OIL AND HAZARDOUS SUBSTANCES POLLUTION CONTINGENCY PLAN,
      40 C.F.R. PART 300, NOVEMBER 20, 1985.

   #DE
   DECLARATION

CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT OF 1980 (CERCLA),
AS AMENDED BY THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986 (SARA OR THE 1986 ACT), AND THE
NATIONAL OIL AND HAZARDOUS SUBSTANCES POLLUTION CONTINGENCY PLAN (NCP), 40 C.F.R. PART 300, I HAVE DETERMINED
THAT AT THE SALTVILLE WASTE DISPOSAL SITE, THE SELECTED INTERIM REMEDIAL ALTERNATIVE IS COST-EFFECTIVE AND
PROVIDES ADEQUATE PROTECTION OF PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT.

THE STATE OF VIRGINIA HAS BEEN CONSULTED AND CONCURS WITH THE SELECTED INTERIM REMEDIAL ALTERNATIVE.

THE ACTION WILL REQUIRE OPERATION AND MAINTENANCE ACTIVITIES TO ENSURE CONTINUED EFFECTIVENESS OF THE INTERIM
REMEDIAL ALTERNATIVE AS WELL AS TO INSURE THAT THE PERFORMANCE OBJECTIVES MEET APPLICABLE   STATE SURFACE AND
GROUNDWATER CRITERIA.

   6/30/87
     DATE                                  REGIONAL ADMINISTRATOR.



                      SITE DESCRIPTION AND SUMMARY OF
                     REMEDIAL ALTERNATIVE SELECTION FOR
                     THE SALTVILLE WASTE DISPOSAL SITE

   INTRODUCTION

THE RECORD OF DECISION (ROD) SUMMARIZES THE PUBLIC HEALTH AND ENVIRONMENTAL RISK ASSESSMENT (RA) AND
FEASIBILITY STUDY (FS) FOR THE SALTVILLE SITE.  THESE REPORTS WERE BASED ON EXISTING DATA AND AVAILABLE
INFORMATION SUPPLIED BY THE SALTVILLE TASK FORCE AND OLIN CORPORATION (RESPONSIBLE PARTY FOR THE SALTVILLE
SITE).  EPA DID NOT PERFORM A REMEDIAL INVESTIGATION (RI) AT THIS SITE, BECAUSE OF THE AVAILABLE DATA AND
CONTINUING SAMPLING EFFORT BEING CONDUCTED UNDER A CONSENT ORDER (DISCUSSED UNDER NO ACTION ALTERNATIVE)
BETWEEN OLIN AND THE VIRGINIA STATE WATER CONTROL BOARD (VA. SWCB).  A DECISION WAS MADE TO CONDUCT A RA
BASED ON ALL AVAILABLE DATA TO DETERMINE IF DATA GAPS EXISTED. SEVERAL DATA GAPS WERE IDENTIFIED IN THE RA. 
THE FS DEVELOPED ALTERNATIVES BASED ON THE AVAILABLE DATA, HOWEVER, MORE DATA IS NEEDED TO DEVELOP A FINAL
CLEANUP.  AN INTERIM ALTERNATIVE WITH ADDITIONAL STUDIES WAS SELECTED TO REMEDIATE THE IMMEDIATE THREAT.

   #SLD
   SITE LOCATION AND DESCRIPTION

THE SALTVILLE WASTE DISPOSAL SITE IS LOCATED, AS SHOWN IN FIGURE 1 ALONG THE NORTH FORK OF THE HOLSTON RIVER
(NFHR), BETWEEN THE TOWN OF SALTVILLE AND THE COMMUNITY OF ALLISON GAP IN WESTERN SMYTH COUNTY, VIRGINIA, AND
EXTENDS PARTLY INTO WASHINGTON COUNTY, VIRGINIA.

DURING THE PERIOD FROM 1951 TO 1972, OLIN CORPORATION OPERATED AN ELECTROLYTIC CHLORINE AND CAUSTIC SODA
PLANT AT THE SALTVILLE SITE.  ONE OF THE ELECTRODES USED IN THE CHLORINE-CAUSTIC PROCESS CONTAINED MERCURY
WHICH WAS RELEASED INTO THE PROCESS WASTES AND ONTO THE PLANT GROUNDS. WASTE POND 5 WAS USED TO DISPOSE OF
WASTE SLUDGES FROM THE CHLOR-ALKALI PROCESSES.  IN 1963, WASTE POND 6 WAS CONSTRUCTED TO RECEIVE OVERFLOW
FROM WASTE POND 5.  NO WASTES CONTAINING MERCURY WERE DUMPED INTO WASTE POND 6 ACCORDING TO OLIN, BUT
STRUCTURAL COMPONENTS OF THE OLD CHLOR-ALKALI PLANT REPORTEDLY WERE BURIED AT THE EASTERN EDGE OF THE POND. 
THE SITE, AS SHOWN IN FIGURE 2, INCLUDES, THE FORMER CHLOR-ALKALI PLANT AREA AND THE TWO WASTE PONDS.  THE
NFHR LIES IN THE AREA ADJACENT TO THE SOUTHERN BORDER OF THE SITE AND FLOWS SOUTHWEST TO TENNESSEE. FIGURE 3
IS A SCHEMATIC OF THE HOLSTON-CHEROKEE SYSTEM.  SAMPLING AND ANALYSIS CONDUCTED BY THE TASK FORCE HAS
DEMONSTRATED THAT HAZARDOUS SUBSTANCES FROM THE SITE HAVE MIGRATED TO THE NFHR, BEGINNING FROM THE AREA
ADJACENT TO THE SALTVILLE SITE, AND CONTINUING DOWN-STREAM TO WEBER CITY, VIRGINIA.

THE FORMER CHLOR-ALKALI PLANT AREA IS CURRENTLY CAPPED WITH TWO FEET OF CLAY FOLLOWED BY SIX INCHES OF
TOPSOIL, AND SEEDED WITH GRASS. RIP-RAP CONSISTING OF SMALL BOULDERS AND BROKEN STONES HAS BEEN   INSTALLED
ALONG THE RIVER EDGE.  THE SITE IS HEAVILY VEGETATED, WITH LUSH GRASSY VEGETATION.  THE SITE IS FENCED ON
THREE SIDES, BUT IS SOMEWHAT ACCESSIBLE BY CROSSING THE RIVER OR BY WALKING ACROSS THE RAILROAD BRIDGE
SOUTHWEST OF THE SITE.

THE JEFFERSON NATIONAL FOREST IS LOCATED APPROXIMATELY 1/2 MILE NORTH OF THE SITE.  TOPOGRAPHY OF THE AREA IS
RUGGED, LYING WITHIN THE APPALACHIAN MOUNTAINS.  A SMALL RESIDENTIAL AREA OF ABOUT 50 HOMES IS LOCATED
BETWEEN THE FORMER CHLOR-ALKALI PLANT AND WASTE POND 5. IMMEDIATELY EAST OF THE FORMER CHLOR-ALKALI PLANT
SITE IS A FACTORY (HUB AND WHEELS COMPANY) WHICH EMPLOYS APPROXIMATELY 30 TO 40 PEOPLE.

   #SH
   SITE HISTORY

DURING THE PERIOD FROM 1895 TO 1972, THE SALTVILLE SITE WAS USED BY OLIN CORPORATION AND ITS PREDECESSORS
(MATHIESON CHEMICAL CORPORATION AND MATHIESON ALKALI WORKS) AS THE LOCATION FOR VARIOUS CHEMICAL
MANUFACTURING OPERATIONS.  MATHIESON CHEMICAL COMPANY BUILT THE MERCURY CELL CHLOR-ALKALI PLANT IN 1950.  THE
PLANT PRODUCED CHLORINE GAS AND SODIUM HYDROXIDE BY PASSING BRINE, OBTAINED FROM SALT DEPOSITS IN THE   AREA,
BETWEEN ELECTRODES.  THE CATHODE USED IN THIS PROCESS CONTAINED MERCURY AND WAS THE SOURCE OF MERCURY WASTES. 
THE CURRENT PASSING THROUGH THE BRINE CAUSED THE FORMATION OF CHLORINE GAS AT THE ANODE   THROUGH
ELECTROLYTIC OXIDATION.  AT THE SAME TIME, A SODIUM AMALGAM WAS FORMED AT THE CATHODE.  THIS AMALGAM WAS
PASSED INTO A DECOMPOSING TOWER WHERE THE SODIUM WAS SEPARATED BY FLUSHING IT WITH WATER TO FORM SODIUM
HYDROXIDE.  MUCH OF THE MERCURY LOST IN THIS PROCESS WAS SOLUBILIZED AND PASSED INTO POND 5 IN THE SLUDGES
AND BRINE.  ADDITIONAL MERCURY WAS LOST THROUGH SLOPPY OPERATING PROCEDURES.  MERCURY LOSSES WERE ESTIMATED
BY OLIN AT 100 LBS/DAY FROM 1951 - 1970.

IN 1954, OLIN CORPORATION MERGED WITH MATHIESON CHEMICAL CORPORATION.  IN 1964, THE MINIMATA BAY POISONING IN



JAPAN INCIDENT DREW ATTENTION TO THE TOXIC EFFECTS OF MERCURY IN THE ENVIRONMENT.  AN INVESTIGATION OF THE
PLANT SITE AND NEARBY RIVER REVEALED SEVERE MERCURY CONTAMINATION AT THE SITE AND IN THE RIVER.  AS A RESULT
OF FISH AND SEDIMENT SAMPLING, BOTH VIRGINIA AND TENNESSEE PLACED A BAN ON FISHING IN THE NORTH FORK OF THE
HOLSTON RIVER.  LATER, BOTH BANS WERE REDUCED TO COVER CONSUMPTION OF FISH ONLY.

AFTER DISCOVERY OF THE PROBLEM, OLIN MODIFIED ITS OPERATING PROCEDURES TO CUT MERCURY LOSSES TO 1/4 LB. PER
DAY.  IN 1970 THE VA. SWCB ADOPTED A TOTAL DISSOLVED SOLIDS STANDARD OF 500 MG/L FOR THE RIVER, WHICH OLIN
WAS UNABLE TO MEET.  AS A RESULT OF THIS, AS WELL AS INCREASED OPERATING COSTS, OLIN DECIDED TO CLOSE ITS
SALTVILLE OPERATIONS.  THE FINAL SHUT DOWN OCCURRED IN 1972.  THE CHLOR-ALKALI PLANT WAS DEMOLISHED IN 1973.

SINCE 1970, FISH AND SEDIMENT SAMPLING IN THE NORTH FORK OF THE HOLSTON RIVER HAS BEEN PERFORMED EVERY YEAR,
SHOWING MERCURY CONCENTRATIONS IN THE SEDIMENTS NEAR THE SITE AND AT CONCENTRATIONS EXCEEDING ALLOWABLE
LIMITS IN FISH TISSUES.  IN 1978, A TASK FORCE WAS FORMED BY CONCERNED AGENCIES INCLUDING THE VA. SWCB, VA.
ATTORNEY GENERAL'S OFFICE, TENN. AND VA. STATE DEPARTMENTS OF HEALTH, THE TENNESSEE VALLEY AUTHORITY, AND THE
USEPA.  THE TASK FORCE HAS BEEN INVOLVED IN NEGOTIATIONS WITH OLIN CORPORATION CONCERNING POSSIBLE CLEANUP
MEASURES TO SOLVE OR AT LEAST LESSEN THE MERCURY CONTAMINATION PROBLEM IN THE NFHR.  IN DECEMBER 1982, THE
SITE WAS LISTED ON THE PROPOSED NATIONAL PRIORITIES LIST OF 418 SITES. IN 1983 OLIN DIVERTED A 1300 FOOT
SECTION OF THE RIVER AND DREDGED 1000 FEET OF THE EXPOSED RIVER BED.  MERCURY WAS THEN EXTRACTED FROM THE
DREDGED SEDIMENTS.  THE SEDIMENTS WERE SPREAD OVER THE PLANT SITE, AND ENCAPSULATED; THEN THE SITE WAS
CAPPED.  IN ADDITION, OLIN HAS PLACED RIP-RAP ALONG THE RIVERBANKS TO STOP EROSION AND HAS INSTALLED A
WESTERN UPLAND DIVERSION DITCH AROUND POND 5 TO LESSEN SURFACE WATER RUNOFF FLOW INTO THE POND. THE DIVERSION
DITCH FAILED TWICE DUE TO HEAVY RAIN, THE MOST RECENT BEING IN APRIL 1987.

   #CSS
   CURRENT SITE STATUS

THE CONTAMINANT OF CONCERN AT THE SITE IS MERCURY.  SAMPLING OF AIR, SOILS, SURFACE WATER, SEDIMENTS AND
BIOTA FROM THE NFHR HAS BEEN PERFORMED DURING THE PAST 15 YEARS BY OLIN AND THE TASK FORCE, WITH MERCURY
BEING DETECTED IN ALL MEDIA.  AIR MONITORING HAS DETECTED INSIGNIFICANT LEVELS OF PARTICULATE MERCURY;
HOWEVER, ELEVATED MERCURY VAPOR CONCENTRATIONS WERE DETECTED IN JUNE 1983, WHILE REMEDIAL ACTIVITIES WERE
BEING CONDUCTED AT THE SITE.  SURFACE WATER SAMPLING BY OAK RIDGE NATIONAL LABORATORY (ORNL) IN 1975 DETECTED
INSIGNIFICANT LEVELS(LT 0.2 MG/L) OF DISSOLVED MERCURY IN FILTERED WATER, BUT SIGNIFICANT (GT 1 PPM) LEVELS
OF MERCURY ON SUSPENDED PARTICULATES IN THE RIVER.  MERCURY IN THE WASTE POND 5 EFFLUENT RANGED FROM 10 TO
120 UG/L.  LOW LEVELS OF CADMIUM, LEAD AND ARSENIC (LT 1 UG/4 WERE ALSO FOUND IN WASTE POND 5 EFFLUENT.  THE
RESULT OF WASTE SAMPLING AND ANALYSIS LED TO THE CONCLUSION THAT ABOUT 53,000 LBS OF MERCURY ARE CONTAINED IN
WASTE POND 5 WITH 92 PERCENT (49,000 LB) CONTAINED IN THE UPPER 17 1/2 FT.  THE MERCURY IS CONCENTRATED IN
THE WEST END, THE NORTHEAST CORNER, AND THE FAR EAST CORNER OF THE POND.  MERCURY IN THE UPPER 17 1/2 FEET OF
THESE AREAS (29 ACRES TOTAL) REPRESENTS ABOUT 69 PERCENT OF THE TOTAL MERCURY IN THE POND.  SEDIMENT SAMPLING
IN THE NFHR SHOWED THAT LEVELS (ABOVE 1 PPM) ARE PRESENT AT MOST SAMPLING STATIONS UP TO 80 RIVER MILES
DOWNSTREAM FROM THE SALTVILLE SITE.  THE MAJORITY OF FISH SAMPLES COLLECTED BELOW THE SALTVILLE SITE
CONTAINED EDIBLE-PORTION MERCURY CONCENTRATIONS GREATER THAN 1.0 PPM (FDA STANDARD).

THE KNOWN PRINCIPAL SOURCE OF CONTINUING MERCURY FLUX INTO THE NFHR IS VIA SEEPAGE FROM THE WASTE POND 5
OUTFALL.  MERCURY FLUX INTO THE NFHR FROM GROUND WATER FROM WASTE PONDS CANNOT BE QUANTIFIED DUE TO THE  
ABSENCE OF ANALYTICAL DATA.  IT APPEARS FROM REVIEWING ALL EXISTING DATA THAT NOT ALL OF THE POTENTIALLY
CONTAMINATED AREAS HAVE BEEN SAMPLED. THE EXTENT OF THE AREA ACTING AS A POSSIBLE SOURCE OF CONTAMINATION IS
UNKNOWN AND THE QUANTITY OF MERCURY WHICH CAN BE LEACHED TO THE GROUNDWATER IS UNKNOWN.  IF THERE IS A
VERTICAL COMPONENT OF FLOW DOWNWARD IN THE AQUIFER OR IF THE HORIZONTAL FLOW COMPONENT HAS NOT BEEN FULLY
DETERMINED AND SOME GROUNDWATER FLOWS AWAY FROM THE RIVER, THEN MERCURY LEACHING INTO THE GROUNDWATER MAY BE
IMPACTING THE AQUIFER AND NOT JUST THE RIVER.  THE GEOHYDROLOGY HAS NOT BEEN FULLY CHARACTERIZED AT THE SITE,
THUS A GROUNDWATER STUDY FOR THE AREA IS NEEDED BEFORE A FINAL REMEDY CAN BE SELECTED.

THE MAJOR MECHANISM FOR REMOVAL OF DISSOLVED MERCURY FROM THE WATER COLUMN IS ABSORPTION INTO THE SURFACES OF
PARTICULATE PHASES AND SUBSEQUENT SETTLING TO THE RIVER BED SEDIMENT.  ADDITIONALLY, SOME DISSOLVED MERCURY
IS INGESTED BY AQUATIC BIOTA OR TRANSPORTED BY RIVER CURRENTS.  SECONDARY TRANSFORMATIONS OF MERCURY IN THE
SEDIMENTS OCCUR, THESE INCLUDE PRECIPITATION AS HGS AND METHYLATION BY BACTERIA.  SINCE   THE MERCURY ITSELF
IS NOT DESTROYED, THESE INORGANIC AND ORGANIC FORMS OF MERCURY MAY THEN RELEASE IONIC OR METALLIC MERCURY
INTO THE WATER COLUMN AS PART OF A RECYCLING PROCESS.

RESUSPENSION OF SEDIMENTS BY TURBULENCE OR ACTIVITY OF BENTHIC ORGANISMS CAN ALSO RELEASE THESE COMPOUNDS OF
MERCURY DIRECTLY INTO THE WATER COLUMN.  THE PRIMARY SINK FOR MERCURY RELEASED TO THE ENVIRONMENT IS   THUS
THE SEDIMENTS.



THE ALKYLATION OF MERCURY TO METHYL- AND DIMETHYL-MERCURY IS OF PARTICULAR IMPORTANCE WITH RESPECT TO THE
ENVIRONMENTAL FATE OF MERCURY FOR THE FOLLOWING REASONS:

      - METHYLATED MERCURY COMPOUNDS ARE HIGHLY WATER SOLUBLE;

      - THEY ARE RAPIDLY AND EASILY ABSORBED THROUGH BIOLOGICAL MEMBRANES;

      - THEY ARE NOT READILY DEGRADED OR RELEASED FROM THE ANIMAL BODY; AND

      - MERCURY IS PREFERENTIALLY SOLUBLE IN THE LIPID-RICH MEMBRANES OF
        LIVING CELLS AND, THEREFORE, CAN BE TAKEN UP FROM WATER BY LIVING
        ORGANISMS.

CONSEQUENTLY, MERCURY ACCUMULATES IN FISH AND OTHER ORGANISMS, ALMOST ENTIRELY IN THE FORM OF METHYLMERCURY
AND IS BIOLOGICALLY MAGNIFIED UP THE FOOD CHAIN TO HIGHER FISH AND BIRDS.  THESE COMPOUNDS ARE TAKEN UP BY
FISH DIRECTLY THROUGH THE GILLS, AS WELL AS THROUGH THE FOOD CHAIN. IT HAS BEEN REPORTED THAT FISH CAN
CONCENTRATE METHYLMERCURY BY AN OVERALL FACTOR OF 3,000, WHILE SHELLFISH CONCENTRATE IT BY A FACTOR OF 100 TO
100,000.  THIS IS PARTICULARLY SIGNIFICANT SINCE ALKYLMERCURY COMPOUNDS ARE 10 TO 100 TIMES MORE TOXIC THAN
THE INORGANIC FORMS.

THE RIVERS OF SOUTHWEST VIRGINIA SUPPORT PERHAPS THE RICHEST DENSITY AND DIVERSITY OF FRESHWATER MOLLUSKS IN
THE WORLD.  THESE RIVER SYSTEMS PRESENTLY SUPPORT POPULATIONS OF TEN SPECIES OF FRESHWATER MUSSELS ON THE
FEDERAL ENDANGERED SPECIES LIST.  RECENT FIELD SURVEYS INDICATE THAT THE NFHR ABOVE SALTVILLE, VIRGINIA
SUPPORTS A RELATIVELY DIVERSE MUSSEL FAUNA OF 15 SPECIES, ONE OF WHICH IS AN ENDANGERED SPECIES.  FIELD
SURVEYS CONDUCTED BELOW SALTVILLE SHOW THE RIVER TO BE DEVOID OF MOLLUSKS FOR A DISTANCE OF 80 MILES
DOWNSTREAM TO ITS CONFLUENCE WITH THE SOUTH FORK OF THE HOLSTON RIVER.  HISTORICALLY, THE NORTH FORK BELOW
SALTVILLE SUPPORTED 34 MUSSEL SPECIES, FOUR OF WHICH ARE NOW ON THE FEDERAL ENDANGERED SPECIES LIST (VA. FISH
AND WILDLIFE SERVICE, JANUARY 6, 1987).

CONCENTRATIONS OF MERCURY PRESENT IN VARIOUS FISH SPECIES ANALYZED BELOW SALTVILLE FOR 75 MILES SHOW THAT
MERCURY CONCENTRATIONS IN FISH FILETS EXCEED 1 PPM FOR 85% OF THE FISH.  THESE MERCURY CONCENTRATIONS MAY
POSE A CHRONIC RISK TO VARIOUS CARNIVOROUS MAMMALS AND FISH EATING BIRDS SUCH AS EAGLES AND HERONS.  AS PART
OF THE 1983 CONSENT ORDER, OLIN IS MONITORING MERCURY CONCENTRATIONS IN FILETS OF JUVENILE NORTHERN
HOGSUCKERS AND BLUEGILL TO DETERMINE HUMAN EXPOSURE AND ENVIRONMENTAL RISKS.  TISSUE CONCENTRATIONS OF
MERCURY IN FILETS DO NOT REFLECT THE TOTAL BODY BURDEN OF MERCURY AND FISH HEALTH.  MANY FISH SPECIES CONTAIN
THE HIGHEST MERCURY CONCENTRATIONS IN LIVER AND KIDNEY.  ANALYSIS OF FISH ON A WHOLE-BODY BASIS OR ANALYSIS
OF SPECIFIC ORGANS IS NECESSARY TO DETERMINE THE TOTAL MERCURY PRESENT IN THE FOOD CHAIN AND POTENTIALLY
AVAILABLE TO PREDATORS (FISH AND WILDLIFE SERVICE, JANUARY 6, 1987).

ALTHOUGH EXTENSIVE DATA HAS BEEN COLLECTED ON CONTAMINANTS AT THE SITE, THIS INFORMATION IS CONSIDERED
INADEQUATE.  SOME OF THE PROBLEMS ARE:  THE QUALITY ASSURANCE/QUALITY CONTROL DATA FOR ALL ANALYSIS IS NOT
AVAILABLE; ONLY FILETS FROM JUVENILE FISH OF TWO SPECIES ARE BEING ANALYZED; THERE ARE ONLY FIVE SAMPLING
STATIONS IN OVER 80 MILES OF RIVER; SAMPLING STATIONS WERE SELECTED ARBITRARILY; AND MUCH OF THE DATA IS
SIMPLY OUTDATED.  THE FISH AND WILDLIFE SERVICE AND EPA BELIEVE THAT A COMPLETE BIOASSESSMENT OF THE
BIOLOGICAL ENVIRONMENTS POTENTIALLY IMPACTED BY CONTAMINANTS AT THE SITE IS NECESSARY TO ADEQUATELY DEVELOP A
COMPREHENSIVE SET OF REMEDIAL ACTIONS TO MITIGATE OR ELIMINATE THE IMPACTS OF CONTAMINANTS AT THE SALTVILLE
SITE.

THE CONCENTRATIONS OF METHYLMERCURY IN FISH ARE BELIEVED TO BE HIGHLY DEPENDENT ON CONCENTRATIONS OF MERCURY
IN RIVER SEDIMENT.  HIGH CONCENTRATIONS OF MERCURY SEDIMENT OCCUR IN THE 83 MILE REACH EXTENDING   FROM THE
OLD CHLOR-ALKALI PLANT TO THE CONFLUENCE WITH THE SOUTH FORD OF THE HOLSTON.  HIGHEST CONCENTRATIONS OCCUR
NEAR THE SALTVILLE WASTE POND 5 OUTFALL (RIVER MILE 82).  ANY PERMANENT ACTION TO SOLVE PROBLEMS FROM THIS
SITE WILL HAVE TO ADDRESS THE SEDIMENT AS WELL AS STOPPING THE DISCHARGE OF MERCURY FROM THE SITE INTO THE
RIVER.  A BIOASSESSMENT OF THE NFHR WILL BE INITIATED THIS SUMMER.

   #AE
   ALTERNATIVES EVALUATION

THIS SECTION WILL BRIEFLY DEFINE THE SCOPING OF RESPONSE ACTIONS FOR THE SITE, SCREENING METHODS TO DETERMINE
APPROPRIATE REMEDIAL TECHNOLOGIES, AND SPECIFIC ALTERNATIVES CONSIDERED. THE FS CONTAINS A MORE INDEPTH
ANALYSIS OF THESE DISCUSSIONS.

A. SCOPING OF RESPONSE ACTIONS FOR THE SITE.  PURSUANT TO 40 CFR 300.689(E) OF THE NCP, AN INITIAL ANALYSIS



MUST BE MADE DURING THE RI/FS, PRIOR TO DEVELOPMENT OF ALTERNATIVES, WHICH WILL PROVIDE A   PRELIMINARY
DETERMINATION OF THE EXTENT TO WHICH FEDERAL ENVIRONMENTAL AND PUBLIC HEALTH REQUIREMENTS ARE APPLICABLE OR
RELEVANT AND APPROPRIATE TO THE SPECIFIC SITE.  A PRELIMINARY DETERMINATION MUST ALSO BE MADE OF THE EXTENT
TO WHICH OTHER FEDERAL CRITERIA, ADVISORIES, AND GUIDANCE AND STATE STANDARDS ARE TO BE USED IN DEVELOPING
THE REMEDY. THE FOLLOWING DISCUSSIONS PROVIDE SUCH AN INITIAL ANALYSIS.

IN PERFORMING THIS INSTITUTIONAL ANALYSIS SEVERAL FEDERAL AND STATE STATUTES AND ASSOCIATED FEDERAL AND STATE
REGULATORY PROGRAMS WERE DETERMINED TO BE NEITHER APPLICABLE NOR RELEVANT AND APPROPRIATE TO THE   SALTVILLE
SITE.  AS SUCH, THESE STATUTES AND/OR REGULATORY PROGRAMS WERE ELIMINATED FROM FURTHER CONSIDERATION IN THIS
REPORT.  A LIST OF THESE GENERAL STATUTES APPEARS IN TABLE 1.  TABLE 2 AND THE FOLLOWING TEXT LISTS AND
DISCUSSES THOSE ARARS ASSOCIATES WITH THE SALTVILLE SITE.

   RCRA SUBTITLE C

RCRA SUBTITLE C AND ASSOCIATED REGULATION (40 CFR 260 THROUGH 264) ARE CONSIDERED APPLICABLE OR RELEVANT AND
APPROPRIATE TO THE SALTVILLE SITE.  MERCURY CONTAMINATED WASTES AT THE SALTVILLE SITE ARE LISTED AS   U151
RCRA WASTES.  SPECIFIC RCRA REGULATIONS APPLICABLE TO THE SITE INCLUDE:

    - 40 CFR 264 SUBPART G - CLOSURE AND POST-CLOSURE, SPECIFICALLY
      264.111, .114, .117, .119, .120.

    - 40 CFR 264 SUBPART N - LANDFILLS, SPECIFICALLY 264.310 AND .301 (C),
      (D), (E).  THIS SUBPART BECOMES APPLICABLE IF THE MERCURY
      CONTAMINATED WASTES REMAIN IN PLACE IN MUCK POND 5 AT CLOSURE.  RCRA
      CONTAINS PROVISION FOR CAPPING AND RUNON AND RUNOFF CONTROLS.  EPA
      HAS PUBLISHED GUIDANCE ON RCRA-LANDFILL CAPS.

    - 40 CFR 264 SUBPART K - SURFACE IMPOUNDMENTS.  THIS SUBPART BECOMES
      APPLICABLE IF THE MERCURY CONTAMINATED WASTES IN POND 5 ARE REMOVED
      PRIOR TO OR DURING CLOSURE.

    - 40 CFR 264 SUBPART F - GROUNDWATER PROTECTION.  THIS SUBPART IS
      TRIGGERED BY SUBPART G UPON CLOSURE OF THE SITE.  THE EPA REGIONAL
      ADMINISTRATOR WILL NEED TO SPECIFY HAZARDOUS CONSTITUENTS TO MONITOR
      FOR, THE POINT OF COMPLIANCE, AND THE GROUNDWATER CONCENTRATION LIMIT
      (MCL) OF 0.002 MG/L MERCURY FOR GROUNDWATER PROTECTION.  UNDER
      264.100 CORRECTIVE ACTION IS REQUIRED IF GROUNDWATER CONCENTRATION IS
      DISCOVERED DURING MONITORINGS SPECIFIED UNDER SUBPART F, WHICH
      EXCEEDS THE REQUIRED STANDARD.

THE HAZARDOUS AND SOLID WASTE AMENDMENTS OF NOVEMBER 1984 (HSWA), AMENDING RCRA, MAY ALSO TRIGGER CORRECTIVE
ACTION TO BE IMPLEMENTED OFFSITE FOR RELEASES THAT HAVE MIGRATED OFFSITE.

THE STATE OF VIRGINIA HAS AUTHORITY TO RUN THE RCRA PROGRAM IN VIRGINIA.  THE VIRGINIA HAZARDOUS WASTE
MANAGEMENT PROGRAM IS IMPLEMENTED AND ENFORCED BY THE VIRGINIA STATE DEPARTMENT OF HEALTH (DOH), DIVISION OF
SOLID AND HAZARDOUS WASTE MANAGEMENT.  THE APPLICABLE STATUTES AND REGULATIONS ARE CHAPTER 6, TITLE 32.1,
ARTICLE 3, CODE OF VIRGINIA (1950), SOLID WASTE MANAGEMENT AND THE VIRGINIA HAZARDOUS WASTE MANAGEMENT
REGULATIONS.  THE VIRGINIA STATUTE AND REGULATIONS ARE SUBSTANTIALLY EQUIVALENT TO THEIR FEDERAL COUNTERPARTS
WITH SOME MORE STRINGENT PROVISIONS.  UNDER GROUNDWATER PROTECTION, THE VIRGINIA   REGULATIONS SPECIFY A
MAXIMUM CONTAMINANT LEVEL (MCL) OF 0.0002 MG/L OF MERCURY (SECTION 10.06.05).

IN ADDITION, RCRA REGULATIONS CONTAIN PROVISIONS APPLICABLE TO HAZARDOUS WASTE TRANSPORTATION, TREATMENT, AND
DISPOSAL (40 CFR PARTS 262 - 264).  FOR EXAMPLE, REMEDIAL ALTERNATIVES PROPOSING TO TRANSPORT WASTE OFFSITE
WILL NEED TO BE PERFORMED IN COMPLIANCE TO 40 CFR 263.  IN ADDITION, ALTERNATIVES TO TREAT AND/OR REMOVE
WASTES WILL NEED TO BE IN COMPLIANCE WITH APPLICABLE SUBPARTS UNDER 40 CFR 264.

   CLEAN WATER ACT

THE FEDERAL CLEAN WATER ACT (CWA), AS AMENDED, AND SIMILAR STATE WATER CONTROL LAWS AND REGULATIONS ARE ALSO
APPLICABLE TO THE SALTVILLE SITE.  SECTION 304(A)(1) OF THE CWA SETS FORTH AMBIENT WATER QUALITY   CRITERIA
FOR THE PROTECTION OF FRESHWATER AQUATIC LIFE AND HUMAN HEALTH.  THE FEDERAL CRITERIA FOR TOTAL RECOVERABLE
MERCURY IN FRESH WATER IS 0.012 PPB.



THE VIRGINIA SWCB HAS THE AUTHORITY UNDER THE CWA TO PROMULGATE WATER QUALITY LAWS AND STANDARDS.  THE
VIRGINIA STATE WATER CONTROL LAWS AND STANDARDS ARE LEGALLY ENFORCEABLE.  VIRGINIA PROMULGATED THE FOLLOWING
STATE STANDARDS: 0.05 PPB OF TOTAL MERCURY IN FRESHWATER AND 0.02 PPB OF METHYL MERCURY IN FRESHWATER
EFFECTIVE, MAY 28,1986. VIRGINIA HAS ALSO PUBLISHED A POLICY DOCUMENT FOR MERCURY IN FRESH WATER WHICH STATES
THAT, EFFECTIVE MAY 28, 1986, THE LEVEL OF METHYL MERCURY IN EDIBLE FISH TISSUE SHALL NOT EXCEED 750 PPB AND
THE LEVEL OF TOTAL MERCURY IN FRESHWATER RIVER SEDIMENTS SHALL NOT EXCEED 300 PPB.

EXCEEDANCE OF THESE LEVELS WILL TRIGGER AN INVESTIGATION, POSSIBLE ABATEMENT ACTIONS AND OTHER ACTIONS SUCH
AS IMPOSITION OF A FISHING BAN.

PROTECTION OF FRESHWATER AQUATIC LIFE IS OF IMPORTANCE TO SALTVILLE BECAUSE OF THE PRESENCE OF FRESHWATER
FISH AND ASSOCIATED BIOTA IN THE NFHR./.  THE RIVER, CLASSIFIED AS A MOUNTAINOUS STREAM (CLASS IV), HAS  
BEEN A FREQUENTED RECREATIONAL FISHING AREA FOR MANY YEARS.  A STATE FISHING BAN HAS BEEN IN PLACE OF THE
VICINITY OF THE OLIN PLANT AND DOWNSTREAM TO THE TENNESSEE BORDER SINCE THE EARLY 1970S.  THE FISHING   BAN,
PUT IN PLACE BY THE VIRGINIA DOH, WAS THE RESULT OF DISCOVERING THAT FISH IN THE AREA OF THE OLIN PLANT
POSSESSED MERCURY CONCENTRATION LEVELS IN THE FISH TISSUE EXCEEDING FDA'S ACTION LEVEL OF 1 PPM TOTAL
MERCURY.  THE FISHING BAN HAS REMAINED IN PLACE AND IS NOT EXPECTED TO BE LIFTED IN THE NEAR FUTURE. 
ADDITIONAL STATE STANDARDS, UNDER THE VIRGINIA WATER QUALITY CONTROL REGULATIONS, THAT APPLY TO CLASS IV  
WATERS INCLUDE:  MINIMUM OF 4.0 AND DAILY AVERAGE OF 5.0 MG/L OF DISSOLVED OXYGEN, MAXIMUM TEMPERATURE OF 31
DEGREES C, AND PH RANGE BETWEEN 6 AND 9.

SECTION 402 OF THE CWA COVERS THE IMPLEMENTATION OF THE NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
(NPDES) PERMIT PROGRAM.  VIRGINIA IS AUTHORIZED BY EPA TO ADMINISTER THE STATE NPDES PROGRAM.  APPLICABLE  
REGULATIONS ARE THE VIRGINIA DISCHARGE PERMIT REGULATIONS ALSO PROMULGATED UNDER THE VIRGINIA WATER CONTROL
LAWS.  THE VIRGINIA NPDES PROGRAM COVERS THE DISCHARGE OF SEWAGE, INDUSTRIAL WASTES, AND OTHER   POLLUTANTS
TO WATERS OF THE STATE OF VIRGINIA.

SECTION 404 OF THE CWA COVERS FILLING ACTIVITIES IN WATERS OF THE U.S. INCLUDING WETLANDS AREAS.  THE ARMY
CORPS OF ENGINEERS HAS THE AUTHORITY TO REGULATE CONSTRUCTION ACTIVITIES IN WATERS OF THE U.S.  ANY
ACTIVITIES PROPOSED IN SUCH WATERS WILL NEED TO BE PERMITTED BY THE CORPS, AND REVIEWED BY EPA AND THE U.S.
FISH AND WILDLIFE SERVICE. ACTIVITIES PROPOSED IN THE RIVER SUCH AS DREDGING WILL REQUIRE AUTHORIZATION
PURSUANT TO SECTION 10 OF THE RIVERS AND HARBORS ACT OF 1899, AS WELL AS THE VIRGINIA MARINE RESOURCES
COMMISSION WHO HAS JURISDICTION OVER THE SUBAQUEOUS BEDS AND LANDS, AND THE VA. SWCB WHO HAS JURISDICTION
OVER FRESHWATER WATER QUALITY.  THE VIRGINIA COMMISSION OF INLAND FISHERIES AND GAME, AND MOST LIKELY THE VA.
DOH, WILL ALSO REQUIRE A REVIEW OF THE PROPOSED ACTIVITIES.

THERE IS ONLY A SMALL PORTION OF THE BANKS OF THE NFHR ARE IN A 100-YEAR FLOODPLAIN.  WASTE PONDS 5 AND 6 AND
SURROUNDING BORDERS ARE NOT LOCATED IN A 100-YEAR FLOODPLAIN.  PROPOSED ALTERNATIVES INVOLVING CONSTRUCTION
OF A TREATMENT FACILITY ON THE BANK OF THE RIVER WILL NOT LIKELY TRIGGER THE FLOODPLAIN REGULATIONS AND
GUIDANCE.

   NATIONAL ENVIRONMENTAL POLICY ACT

THE NATIONAL ENVIRONMENTAL POLICY ACT (NEPA) REQUIRES THAT FEDERAL AGENCIES CONSIDER ALL ENVIRONMENTAL
IMPACTS OF PROPOSED ACTIONS.  NEPA, THEREFORE, CONTAINS APPLICABLE STATUTORY REQUIREMENTS FOR SALTVILLE.  
PROCEDURES FOR IMPLEMENTING THE ACT ARE SPECIFIED AT 40 CFR 6, AND INCLUDE PREPARATION OF AN ENVIRONMENTAL
IMPACT STATEMENT (EIS). HOWEVER, ACCORDING TO EPA'S RECENT FEASIBILITY STUDY GUIDANCE, REMEDIAL ACTIONS UNDER
CERCLA ARE EXEMPT FROM THE EIS REQUIREMENT IF TWO CONDITIONS ARE MET:  1) THE REMEDY COMPLIES WITH NCP
REQUIREMENTS AT 40 CFR 300.68; AND 2) THERE IS SUFFICIENT OPPORTUNITY FOR PUBLIC COMMENT. BOTH OF THESE
CONDITIONS ARE EXPECTED TO BE MET, THEREFORE THERE IS NO REQUIREMENT FOR AN EIS FOR ACTIVITIES TAKEN PURSUANT
TO CERCLA AT THE SALTVILLE SITE.

   GOVERNMENT AND PUBLIC INVOLVEMENT

PUBLIC INVOLVEMENT IS REQUIRED BY CERCLA DURING THE FS PROCESS AND IS THEREFORE APPLICABLE TO THE SALTVILLE
SITE.  GUIDANCE FOR ACHIEVING THIS OBJECTIVE MAY BE FOUND IN THE EPA PUBLICATION "COMMUNITY RELATIONS IN
SUPERFUND: A HANDBOOK.".  INFORMATION ON COMMUNITY RELATION PLANS (CRPS) AND PUBLIC COMMENT PERIODS ON THE FS
AND SELECTION OF THE REMEDIAL ALTERNATIVE ARE OUTLINED IN THIS GUIDANCE DOCUMENT.  USE OF A CRP (SPECIFIED AT
40 CFR 300.67) AND THE INVOLVEMENT BY EPA AND THE STATE OF VIRGINIA IN THE RI/FS REVIEW PROCESS (NCP, 40 CFR
300 SUBPART B) WILL FACILITATE MEETING THE REQUIREMENTS OF EXECUTIVE ORDER 12372 AND 40 CFR 25.

   OSHA



WORKER SAFETY AND HEALTH AT CERCLA SITES IS AN IMPORTANT ELEMENT IN ALL RESPONSE ACTIONS.  PURSUANT TO CERCLA
111(C) (6), EPA, THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA) AND THE NATIONAL   INSTITUTE FOR
OCCUPATIONAL SAFETY AND HEALTH (NIOSH) ARE JOINTLY DEVELOPING A PROGRAM TO ENSURE EMPLOYEE PROTECTION AT
SUPERFUND SITES. 40 CFR 300.38 OF THE NCP REQUIRES THAT THE OSHA REQUIREMENT BE APPLIED TO ALL CERCLA
RESPONSE ACTIVITIES.  EXISTING EPA GUIDELINES FOR WORKER SAFETY INCLUDE:

            - OSHA INTERIM FINAL STANDARD TO PROTECT WORKERS IN HAZARDOUS
              WASTE OPERATIONS, 29 CFR PART 1910, DECEMBER 19, 1986.

            - EPA OCCUPATIONAL HEALTH AND SAFETY MANUALS.

EXISTING OSHA STANDARDS CODIFIED IN 29 CFR PART 1910 - GENERAL INDUSTRY STANDARDS AND 29 CFR PART 1926 -
SAFETY AND HEALTH REGULATIONS FOR CONSTRUCTION ARE DIRECTLY APPLICABLE TO WORKING CONDITIONS AT SUPERFUND
RESPONSE SITES.  THE NCP REQUIRES SUPERFUND REMEDIAL ACTIONS TO COMPLY WITH ALL APPLICABLE OSHA AND EPA
REQUIREMENTS.

   ARCHAEOLOGICAL AND HISTORIC PRESERVATION ACT OF 1974

ALTHOUGH THERE ARE NO KNOWN PREHISTORIC, HISTORIC, OR ARCHAEOLOGICAL DATA OR MATERIALS CONTAINED AT THE
SALTVILLE SITE, MR. LARSEN OF THE ARCHAEOLOGICAL RESEARCH CENTER IN YORKTOWN, VIRGINIA BELIEVES THAT THE
NORTH FORK AREA IS OF GREAT POTENTIAL FOR ARCHAEOLOGICAL SIGNIFICANCE.  THE RIVER BEDS MAY POSE MINIMAL
POTENTIAL FOR RESOURCES BUT THE RIVER BANKS AND SURROUNDING AREA HOLD EVIDENCE OF PREHISTORIC ACTIVITIES AS
WELL AS CIVIL WAR ARTIFACTS, AND 19TH AND 20TH CENTURY POTTERY.  MR. LARSEN SUGGESTED THAT SPECIFIC SITE
LOCATION INFORMATION BE SENT TO HIS AGENCY FOR REVIEW BEFORE ANY ACTIVITY BEGINS. IN ADDITION, INDIAN
ACTIVITY IS BELIEVED TO BE PRESENT IN THE NORTH FORK REGION AND WILL NEED TO BE INVESTIGATED, AND IMPACTS
FROM REMEDIAL ALTERNATIVES WILL NEED TO BE ASSESSED PRIOR TO IMPLEMENTING REMEDIAL ACTIVITIES.  IF THIS
ARCHAEOLOGICAL RESEARCH CENTER DETERMINES THAT SIGNIFICANT ARCHAEOLOGICAL DEPOSITS EXIST ON THE SALTVILLE
SITE, THE ARCHAEOLOGICAL AND HISTORIC PRESERVATION ACT WILL BECOME APPLICABLE TO THE SALTVILLE SITE AND WILL
NEED TO BE CONSIDERED PRIOR TO CHOOSING AND IMPLEMENTING ANY REMEDIAL ALTERNATIVES.

   FLOODPLAINS AND WETLANDS EXECUTIVE ORDERS AND GUIDANCE

EPA GUIDANCE AND FEDERAL STANDARDS ON FLOODPLAINS AND WETLANDS ARE APPLICABLE FOR CERTAIN PROPOSED REMEDIAL
ALTERNATIVES.  APPLICABILITY DEPENDS UPON THE EXACT LOCATION OF THE REMEDIAL ACTIVITY BECAUSE ONLY LIMITED
AREAS AT THE SALTVILLE SITE IN A 100-YEAR FLOODPLAIN OR A WETLAND AREA.

EPA DRAFT POLICY ON FLOODPLAINS AND WETLANDS ASSESSMENTS FOR CERCLA ACTIONS STATES THAT CERCLA ACTIONS MUST
MEET, TO THE EXTENT PRACTICABLE, THE SUBSTANTIVE REQUIREMENTS OF EXECUTIVE ORDER 11988 - FLOODPLAINS  
MANAGEMENT, EXECUTIVE ORDER 11990 - PROTECTION OF WETLANDS, APPENDIX A TO 40 CFR PART 6 STATEMENT OF
PROCEDURES ON FLOODPLAINS MANAGEMENT AND WETLANDS PROTECTION AS WELL AS IN THE NATIONAL FLOOD INSURANCE
PROGRAM (NFIP).  EPA'S POLICY STATES THAT FOR REMOVAL ACTIONS THE ONSCENE COORDINATOR (OSC) SHOULD CONSIDER,
WHENEVER POSSIBLE, THE EFFECT THE RESPONSE ACTION WILL HAVE ON FLOODPLAINS AND WETLANDS.  FOR REMEDIAL
ACTIONS, A FLOODPLAIN/WETLANDS ASSESSMENT MUST BE INCORPORATED INTO THE ANALYSIS CONDUCTED DURING THE
PLANNING OF THE REMEDIAL ACTION(S). APPENDIX A TO 40 CFR PART 6 STATES THAT IF THERE IS NO OTHER FEASIBLE
ALTERNATIVE, CONSTRUCTION MUST BE CONSISTENT WITH STANDARDS UNDER THE NFIP AT 44 CFR PART 60 - CRITERIA FOR
LAND MANAGEMENT AND USE.  THE STANDARDS UNDER THE NFIP PRIMARILY ADDRESS CONSTRUCTION OF AND   IMPROVEMENT TO
RESIDENTIAL COMMUNITIES WITH RELATION TO FLOOD INSURANCE IN FLOOD PRONE AREAS AND ARE THEREFORE NOT DIRECTLY
APPLICABLE TO THIS SITE.  THE STANDARDS INCLUDE, UNDER CERTAIN CIRCUMSTANCES, PROHIBITING DEVELOPMENT WHICH
MAY INCREASE THE WATER SURFACE ELEVATION OF THE BASE FLOOD AND REQUIRING FLOODPROOFING CERTIFIED BY A
REGISTERED ENGINEER. THESE STANDARDS COULD BECOME RELEVANT AND APPROPRIATE IF PROPOSED REMEDIAL ALTERNATIVES
INCLUDE CONSTRUCTION IN A FLOODPLAIN.

EXECUTIVE ORDER 11988 REQUIRES THAT ANY FEDERAL ACTION IN A FLOODPLAIN REDUCE THE RISK OF FLOOD LOSS,
MINIMIZE THE IMPACT OF FLOODS ON HUMAN SAFETY, HEALTH AND WELFARE, AND RESTORE AND PRESERVE THE NATURAL AND
BENEFICIAL VALUES SERVED BY FLOODPLAINS.  FEDERAL AGENCIES MUST EVALUATE ALTERNATIVES TO AVOID ADVERSE
EFFECTS AND INCOMPATIBLE DEVELOPMENT IN THE FLOODPLAINS, AND TO MIMIMIZE THE POTENTIAL HARM TO FLOODPLAINS IF
THE ONLY PRACTICABLE ALTERNATIVE REQUIRES SITING AN ACTION IN A FLOODPLAIN.  EARLY AND ADEQUATE OPPORTUNITIES
FOR PUBLIC REVIEW OF PLANS AND PROPOSALS INVOLVING ACTIONS IN FLOODPLAINS MUST BE PROVIDED.  A
FLOODPLAIN/WETLANDS ASSESSMENT MUST CONSIST OF A DESCRIPTION OF THE ALTERNATIVES CONSIDERED AND THEIR EFFECTS
ON THE FLOODPLAINS AND WETLANDS, AND MEASURES TO MINIMIZE POTENTIAL HARM TO THE FLOODPLAINS AND WETLANDS.

THE FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA) IN REGION III WAS CONTACTED BY EPA.  MR. TOM MAJUSIAK OF FEMA
STATED THAT THE TOWN OF SALTVILLE HAD SPECIFIC REGULATIONS, CRITERIA AND STANDARDS FOR ACTIVITIES IN A



100-YEAR FLOODPLAIN.  HE REQUESTED THAT A DETAILED LETTER BE SENT TO HIM OUTLINING ANY PROPOSED ACTIVITIES IN
A 100-YEAR FLOODPLAIN AND STATED THAT THE TOWN MUST REVIEW THE PROPOSED ACTIVITIES AND APPROVE THEM.

   FISH AND WILDLIFE COORDINATION ACT, CONSERVATION ACT AND ADVISORIES

THE FISH AND WILDLIFE COORDINATION ACT, ET AL. REQUIRES FEDERAL AGENCIES ISSUING A PERMIT TO MODIFY ANY BODY
OF WATER TO CONSULT WITH STATE AND FEDERAL WILDLIFE AGENCIES TO ENSURE THAT RESOURCES ARE APPROPRIATELY
PROTECTED.  COORDINATION WOULD BE NECESSARY AT THE SALTVILLE SITE WITH A NUMBER OF STATE AND FEDERAL AGENCIES
INCLUDING THE VA. SWCB, THE VIRGINIA MARINE RESOURCE COMMISSION, VIRGINIA COMMISSION OF GAME AND INLAND
FISHERIES, AND POTENTIALLY THE CORPS OF ENGINEERS. COORDINATION WOULD BE NECESSARY FOR THOSE ALTERNATIVES
WHICH MAY IMPACT THE NFHR.

IT SHOULD BE NOTED THAT THE SALTVILLE SITE IS BORDERED, IN PART, ON THE NORTH BY THE CLINCH MOUNTAIN STATE
WILDLIFE MANAGEMENT AREA (CMSWMA).  THE VIRGINIA COMMISSION OF GAME AND INLAND FISHERIES HAS JURISDICTION
OVER THIS STATE NATURAL RESOURCE.  DR. JACK RANDOLF OF THE COMMISSION REQUESTED THAT A LETTER DETAILING ANY
PROPOSED ALTERNATIVES THAT MAY IMPACT THE CMSWMA BE SENT TO HIM FOR REVIEW.

   B. SCREENING OF REMEDIAL TECHNOLOGIES

IN THIS SECTION OF THE SALTVILLE ROD, GENERAL RESPONSE ACTIONS ARE IDENTIFIED AND REMEDIAL TECHNOLOGIES ARE
SCREENED, IN ORDER TO IDENTIFY THE MOST TECHNICALLY FEASIBLE REMEDIAL TECHNOLOGIES THAT COULD BE USED   TO
FORMULATE REMEDIAL ALTERNATIVES FOR THE SITE.  TABLE 3.1 PROVIDES A SUMMARY OF BOTH THOSE SOURCE CONTROL AND
MANAGEMENT OF MIGRATION GENERAL RESPONSE ACTIONS AND ASSOCIATED REMEDIAL TECHNOLOGIES IDENTIFIED FOR THE
SITE.

FACTORS USED IN SCREENING REMEDIAL TECHNOLOGIES

           TECHNICAL CRITERIA

         - APPLICABILITY TO SITE CONDITIONS
         - APPLICABILITY TO WASTE CHARACTERISTICS
         - EFFECTIVENESS AND RELIABILITY
         - IMPLEMENTABILITY

         - ENVIRONMENTAL AND PUBLIC HEALTH CRITERIA

           COST CRITERIA

         - INCREASED COST OFFERING NO GREATER RELIABILITY
           OR EFFECTIVENESS.

         - INCREASED COST OFFERING NO GREAT PROTECTION OF PUBLIC
           HEALTH OR ENVIRONMENT AS ESTABLISHED BY CRITERIA.

         - INSTITUTIONAL CRITERIA (ARARS).

THE FOLLOWING PROVIDES A DESCRIPTION OF REMEDIAL ACTIONS THAT WILL BE SCREENED.

   CAPPING

CAPPING OF WASTE MATERIALS IS A PROVEN TECHNOLOGY FOR MINIMIZING SURFACE WATER INFILTRATION.  CAPPING IS
VIABLE FOR WASTE POND 5 DUE TO ITS POTENTIAL ABILITY TO PREVENT LARGE AMOUNTS OF SURFACE WATER (I.E.
PRECIPITATION AND SURFACE WATER RUN-ON) FROM INFILTRATING THROUGH THE SLUDGE AND MIGRATING INTO THE NFHR.  IT
HAS BEEN ESTIMATED BY GCA, THE CONTRACTOR FOR THE RA/FS (SEE APPENDIX 2), THAT IF INFILTRATION THROUGH   THE
SLUDGE IS PREVENTED (I.E., THROUGH USE OF A CAPPING TECHNIQUE), FLOW FROM THE OUTFALL OF WASTE POND 5 COULD
BE REDUCED BY APPROXIMATELY 80 PERCENT ON AVERAGE (FROM 0.05 CFS CURRENTLY, TO 0.01 CFS).  AS SUCH,   VARIOUS
CAPPING TECHNOLOGIES HAVE BEEN CONSIDERED FOR THIS SITE, AND ARE LISTED, DESCRIBED AND SCREENED.  TABLE 3.2
LISTS THE TYPES OF CAPS THAT ARE POTENTIALLY APPLICABLE TO WASTE POND 5 AT SALTVILLE.

TABLE 3.3 SUMMARIZES THE SCREENING OF THE CAPPING REMEDIAL TECHNOLOGIES EVALUATED.  BASED ON THE EVALUATION
OF CAPPING TECHNOLOGIES PRESENTED ABOVE, IT APPEARS THAT THE MOST FEASIBLE CAP IS A FLEXIBLE   MEMBRANE LINER
(FML) DESIGNED TO ENDURE THE STRESSES THAT MAY BE INDUCED BY WASTE POND 5.  THIS CAPPING TECHNOLOGY IS THE
MOST FEASIBLE BECAUSE OF ITS DEMONSTRATED PERFORMANCE RECORD AND PARTICULARLY DUE TO ITS  LIGHTWEIGHT NATURE,



ITS ABILITY TO ENDURE STRESSES INDUCED BY DIFFERENTIAL SETTLEMENT, THE RELATIVE EASE IN CONSTRUCTING THE CAP
AND THE RELATIVE SHORT AMOUNT OF TIME NEEDED TO MEET THE REMEDIAL OBJECTIVE.

ALTHOUGH UNDER NORMAL CONDITIONS OTHER DESIGNS MAY OFFER MORE PROTECTION FOR WASTE POND 5, FMLS APPEAR TO BE
THE ONLY CAPPING TECHNOLOGY THAT COULD REMAIN AFFECTIVE WITH RELATIVELY MINIMAL MAINTENANCE IN THE LONGER
TERM.

IT SHOULD BE NOTED THAT THE USE OF A MULTILAYERED CAP COULD BE POTENTIALLY APPLICABLE TO THE SITE.  HOWEVER,
DUE TO THE EXTENT OF SITE PREPARATION THAT IS NEEDED TO INSTALL THE CAP (I.E. PRECONSOLIDATION)   AND THE
DIFFICULTY IN IMPLEMENTATION, A LIGHTWEIGHT FLEXIBLE MEMBRANE LINER IS MORE FEASIBLE FOR THIS SITE.

COMPACTED SOIL CAPS ARE RELATIVELY HEAVY AND POSSESS NO TENSILE STRENGTH.  THEREFORE THEIR USEFULNESS AS A
LOW PERMEABILITY CAP FOR WASTE POND 5 IS LIMITED.

ADMIXED LINERS, SPRAYED-ON LINERS AND SOIL SEALANTS ALL ARE LIMITED IN DEMONSTRATED PERFORMANCE. 
FURTHERMORE, SINCE THEY WOULD ADHERE TO THE SURFACE OF THE SLUDGE, CRACKING WOULD LIKELY OCCUR UNDER THE  
SLIGHTEST AMOUNT OF SLUDGE SETTLEMENT.

LARGE MAN-MADE STRUCTURES WOULD BE DIFFICULT TO CONSTRUCT AT WASTE POND 5 DUE TO THE SIZE OF THE SITE AND
TOPOGRAPHY AND NATURE OF SOILS AROUND THE PERIMETER OF THE SITE.

   SURFACE WATER RUNON CONTROL

SURFACE WATER RUNON CONTROLS ARE APPROPRIATE TECHNOLOGIES TO BE CONSIDERED AS A MEANS OF REDUCING MERCURY
DISCHARGES FROM WASTE POND 5 THAT ARE CAUSED BY THE EROSION OF SLUDGE DUE TO SURFACE WATER RUNON/RUNOFF.  IN
ADDITION, SURFACE WATER RUNON CONTROL MEASURES WOULD AID IN REDUCING THE TRANSPORT OF MERCURY CONTAMINANTS TO
THE GROUNDWATER, AND EVENTUALLY THE NFHR, CAUSED BY SURFACE WATER INFILTRATION OF SUBSURFACE SLUDGE LAYERS.

GCA HAS ESTIMATED, BASED ON PREVIOUSLY REPORTED DATA, THAT APPROXIMATELY 70 MILLION GALLONS OF SURFACE WATER
COULD DRAIN ONTO POND 5 EACH YEAR IN THE ABSENCE OF ANY SURFACE WATER CONTROL/DIVERSION SYSTEMS.  AS SUCH, A
PARTIAL SURFACE WATER RUNON CONTROL SYSTEM WAS INSTALLED IN APRIL 1983 (PER THE REQUIREMENTS OF THE "SPECIAL
ORDER") TO COLLECT APPROXIMATELY 75 PERCENT (104 ACRES OF THE TOTAL 139 ACRES) OF THE DRAINAGE AREA LOCATED
ALONG THE WESTERN EDGE OF WASTE POND 5.

TABLE 3.4 LISTS FIVE SURFACE WATER RUNON CONTROL TECHNOLOGIES. THESE TECHNOLOGIES ARE DESCRIBED IN DETAIL AND
THEN SCREENED IN THIS SUBSECTION IN ORDER TO ASSESS THEIR FEASIBILITY TO THE SALTVILLE SITE RELATIVE TO
DIVERTING THE REMAINING, UNCONTROLLED AMOUNT OF SURFACE WATER DRAINAGE ENTERING WASTE POND 5.

UPON COMPLETION OF THE PRELIMINARY SCREENING PROCESS, IT WAS DETERMINED THAT THREE SURFACE WATER RUNON
CONTROL TECHNOLOGIES ARE APPLICABLE TECHNOLOGIES TO BE CONSIDERED FOR IMPLEMENTATION AT WASTE POND 5.  THE
THREE APPLICABLE TECHNOLOGIES ARE LISTED IN TABLE 3.5, ALONG WITH THE SCREENING FACTORS WHICH ELIMINATED
THOSE TWO REMAINING SURFACE WATER CONTROL TECHNOLOGIES.

   EXCAVATION

THE NATIONAL CONTINGENCY PLAN REQUIRES THAT SOURCE REMOVAL BE EVALUATED AS A REMEDIAL OPTION.  AT THE WASTE
POND 5 SITE, SOURCE REMOVAL WOULD INVOLVE THE EXCAVATION AND REMOVAL OF ALL OR PART OF THE ESTIMATED
4,000,000 CUBIC YARDS OF MERCURY-LADEN SLUDGE CURRENTLY IMPOUNDED IN A 79 ACRE POND.

EXCAVATION AND REMOVAL OF WASTES AND CONTAMINATED MATERIALS TYPICALLY INVOLVES THE USE OF CONVENTIONAL HEAVY
CONSTRUCTION EQUIPMENT AND WELL-ESTABLISHED REMOVAL TECHNIQUES.  TABLE 3.6 PRESENTS A LIST OF   THE
CONSTRUCTION EQUIPMENT COMMONLY USED FOR EXCAVATION AND REMOVAL ACTIONS.

UPON COMPLETION OF THE PRELIMINARY SCREENING PROCESS, IT WAS DETERMINED THAT SOURCE REMOVAL BY MEANS OF FULL
OR PARTIAL EXCAVATION OF THE SLUDGE BLANKET IS NOT AN APPLICABLE REMEDIAL ACTION TECHNOLOGY FOR   WASTE POND
5.  ALTHOUGH TWO EXCAVATION TECHNOLOGIES (DRAGLINES, DOZERS AND LOADERS) ARE TECHNICALLY FEASIBLE, THE
POTENTIAL HEALTH RISKS POSED BY ELEVATED MERCURY VAPOR CONCENTRATIONS DURING SLUDGE EXCAVATION JUSTIFY THEIR
BEING ELIMINATED FROM FURTHER CONSIDERATION AS AN APPLICABLE REMEDIAL OPTION.  THE SHORT TERM RISK OUTWEIGHS
THE LONG TERM BENEFIT.

A SUMMARY OF THE EXCAVATION TECHNOLOGIES CONSIDERED AND SIGNIFICANT SCREENING FACTORS IS PRESENTED IN TABLE
3.7.



   DISPOSAL

   ONSITE DISPOSAL –

THIS OPTION WOULD INVOLVE REMOVAL OF THE SLUDGE IN WASTE POND 5 AND DISPOSAL ELSEWHERE ONSITE.  THE ONLY AREA
ON OLIN PROPERTY THAT COULD CONTAIN THE WASTE IS POND 6.  HOWEVER, IT IS NOT LIKELY THAT POND 6 HAS   THE
CAPACITY TO CONTAIN THE LARGE VOLUME OF SLUDGE IN WASTE POND 5. EVEN IF IT DOES, STRUCTURAL PROBLEMS WITH THE
DIKE AND UNDERLYING SLUDGES ARE LIKELY TO BE ENCOUNTERED.  PRESENTLY, POND 6 HAS NOT BEEN IDENTIFIED AS A
PROBLEM AREA AT SALTVILLE.  IN VIEW OF THIS FACT IT IS REASONABLE TO AVOID DISTURBING THE MATERIAL IN POND 6.

   OFFSITE DISPOSAL -

LANDFILLING IS A COMMONLY USED TECHNOLOGY FOR THE DISPOSAL OF HAZARDOUS WASTES.  STATE-OF-THE-ART RCRA
LANDFILL DESIGNS INCLUDE DOUBLE-LINER SYSTEMS THAT HAVE BEEN DEMONSTRATED TO PROVIDE ADEQUATE PROTECTION OF
THE ENVIRONMENT.  AT SALTVILLE LANDFILLS COULD BE USED TO CONTAIN SLUDGES IF THESE MATERIALS COULD BE
EXCAVATED FROM WASTE POND 5. HOWEVER, THERE ARE A FEW WASTE CHARACTERISTICS THAT MAY MAKE THIS ALTERNATIVE
DIFFICULT TO IMPLEMENT.

ONE OF THE MOST OBVIOUS CHARACTERISTICS THAT AFFECTS IMPLEMENTABILITY IS THE LARGE VOLUME OF SLUDGE THAT
EXISTS AT THE SITE. IF 69% OF THE MERCURY WERE TO BE REMOVED FROM THE POND, MORE THAN 800,000 CUBIC YARDS OF
MATERIAL WOULD REQUIRE DISPOSAL AFTER EXCAVATION. THE REMOVAL OF NINETY-TWO PERCENT OF THE MERCURY WOULD
REQUIRE EXCAVATION AND DISPOSAL OF MORE THAN 2,200,000 CUBIC YARDS AND THE REMOVAL OF ALL OF THE SLUDGE WOULD
REQUIRE EXCAVATION AND DISPOSAL OF MORE THAN 4 MILLION CUBIC YARDS OF SLUDGE.  TO CONTAIN THE SLUDGES
EXCAVATED FROM THE POND, EXTREMELY LARGE LANDFILLS MUST BE AVAILABLE OR MUST BE BUILT OFFSITE.  MOST
COMMERCIAL FACILITIES DO NOT HAVE THE CAPACITY TO MANAGE SUCH VOLUMES OF WASTE.  CONSEQUENTLY IT IS MOST
LIKELY THAT AN OFFSITE FACILITY WILL HAVE TO BE BUILT IN ORDER TO IMPLEMENT THIS TECHNOLOGY.  COSTS FOR
BUILDING SUCH A FACILITY WILL BE SIGNIFICANT IN VIEW OF THE LARGE VOLUME OF WASTE.  ANOTHER CHARACTERISTIC OF
THE SLUDGE THAT AFFECTS IMPLEMENTABILITY IS ITS WATER CONTENT.  THE SLUDGE IS REPORTED TO HAVE A HIGH WATER
CONTENT AND IS SATURATED OVER MUCH OF ITS DEPTH.

CURRENT RCRA REGULATIONS REQUIRE THAT WASTES CONTAINING FREE LIQUIDS MUST BE DEWATERED OR STABILIZED BEFORE
LAND DISPOSAL. CONSEQUENTLY, ALL SLUDGES WOULD HAVE TO BE DEWATERED OR SOLIDIFIED BEFORE DISPOSAL.

IN ADDITION, OFFSITE DISPOSAL WITHOUT TREATMENT IS THE LEAST PREFERRED OPTION.

TREATMENT (WASTEWATER POND DISCHARGE)

SARA REQUIRES THAT ALTERNATIVE TECHNOLOGIES AND RESOURCE RECOVERY OPTIONS BE ASSESSED TO THE MAXIMUM EXTENT
PRACTICABLE.  IN ADDITION TREATMENT TECHNOLOGIES SHOULD BE CONSIDERED.  AS INDICATED IN SECTION 3   OF THE
FS, THE CONTAMINANT AT THE SITE WHICH IS MOST TOXIC, AND MOST MOBILE IN THE ENVIRONMENT IS MERCURY.  OTHER
METALS SUCH AS ARSENIC, CADMIUM AND LEAD ARE ALSO EVIDENT.  HOWEVER, SINCE MERCURY IS THE PRIMARY CONTAMINANT
OF CONCERN, LITERATURE RESEARCH FOR THIS TASK WAS FOCUSED ON TREATMENT TECHNOLOGIES FOR THE REMOVAL OF
MERCURY FROM WASTEWATER.  TABLE 3.8 PRESENTS TWO REMEDIAL RESPONSE ACTIONS THAT HAVE BEEN DEVELOPED FOR
IMPLEMENTATION AT THE SALTVILLE SITE WITH A CORRESPONDING COMPENDIUM OF LIQUID WASTE TREATMENT TECHNOLOGIES,
ASSEMBLED FROM LITERATURE REPORTS, THAT HAVE SEEN ACTUAL APPLICATION TO MERCURYBEARING WASTEWATERS.  ALTHOUGH
TABLE 3.8 ONLY PRESENTS DEMONSTRATED TREATMENT TECHNOLOGIES, IT SHOULD ALSO BE NOTED THAT EMERGING TREATMENT
SYSTEMS WHICH INCLUDE COMBINATIONS OF THE TREATMENT TECHNOLOGIES PROVIDED IN TABLE 3.8, WERE ALSO REVIEWED. 
THESE SYSTEMS ARE NOT DISCUSSED IN THIS DOCUMENT BECAUSE, IN GENERAL, THEY HAVE NOT BEEN DEMONSTRATED BEYOND
THE PILOT-SCALE SIZE AND DATA IS NOT AVAILABLE  ON THEIR CLEANUP LEVEL.

TABLE 3.9 PRESENTS THE RESULTS OF THE PRELIMINARY SCREENING, WITH A SYNOPSIS OF SIGNIFICANT SCREENING
FACTORS.  UPON COMPLETION OF THE PRELIMINARY SCREENING PROCESS, IT WAS DETERMINED THAT, AS SHOWN IN TABLE  
3.10A, SIX TECHNOLOGIES ARE APPLICABLE AS PRIMARY TREATMENT TECHNOLOGIES FOR REMEDIATION OF THE SALTVILLE
WASTEWATER.  TABLE 3.10B LISTS TECHNOLOGIES THAT ARE APPLICABLE AS SUPPORT TREATMENT TECHNOLOGIES POTENTIALLY
NECESSARY TO EMPLOY IN ORDER TO ASSUME PRIMARY TREATMENT EFFECTIVE OPERATION.  AS IS EVIDENT FROM TABLE 3.9,
NO BIOLOGICAL WASTEWATER TREATMENT TECHNOLOGIES ARE VIABLE.  THEREFORE, THE REMEDIAL   RESPONSE ACTION
"BIOLOGICAL TREATMENT OF ONSITE CONTAMINATED WASTEWATER" IS ELIMINATED.

TREATMENT (WASTE POND MATERIAL)

ENHANCED LEACHING --

UNDER CURRENT CONDITIONS, GCA HAS ESTIMATED THAT IT MAY TAKE THOUSANDS OF YEARS FOR MERCURY TO BE COMPLETELY



LEACHED FROM WASTE POND 5 BY PRECIPITATION FALLING ON ITS SURFACE.  ENHANCED LEACHING TECHNOLOGY OFFERS A
MEANS TO ACCELERATE THE RATE OF LEACHING, SPEEDING THE RATE OF CLEANUP.  THIS TECHNOLOGY INVOLVES APPLICATION
OF REAGENTS WHICH WILL SOLUBILIZE, AND THUS MOBILIZE, OTHERWISE INSOLUBLE MERCURY COMPOUNDS IN WASTE POND 5. 
THIS TECHNOLOGY IS CURRENTLY IN THE LABORATORY DEVELOPMENT STAGE (U.S. EPA, 1984), AND IS NOT KNOWN TO HAVE
BEEN USED PREVIOUSLY FOR CLEANUP AT HAZARDOUS WASTE SITES.  ENHANCED LEACHING TECHNOLOGY WILL BE DESCRIBED
AND ITS APPLICABILITY FOR USE AT THE SALTVILLE SITE ASSESSED BELOW.

KEY PARAMETERS INFLUENCING MERCURY SOLUBILITY INCLUDE PH, OXIDATION-REDUCTION (REDOX) POTENTIAL, AND THE
PRESENCE OF SOLUBILIZING LIGANDS.  AT ACIDIC PH VALUES AND OXIDIZING CONDITIONS WITH MODERATE TO HIGH
CHLORIDE CONCENTRATIONS, SOLUBLE MERCURY CAN REACH VERY HIGH CONCENTRATIONS IN THE FORM OF HGCL2 AND HGC3. 
ADDITION OF HIGH CONCENTRATIONS OF THE LIGAND SODIUM SULFIDE RESULTS IN THE FORMATION OF SOLUBLE POLYSULFIDE
SPECIES.  OTHER COMBINATIONS OF PH, REDOX POTENTIAL, AND LIGAND CONCENTRATIONS CAN ALSO PRODUCE HIGH
CONCENTRATIONS OF DISSOLVED MERCURY.

APPLICATION OF REAGENTS AT THE SALTVILLE SITE WOULD PROBABLY BE ACCOMPLISHED THROUGH USE OF A SPRAY
IRRIGATION SYSTEM.  THE SPRAY SYSTEM NETWORK COULD BE FLOATED OUT ONTO THE POND SURFACE USING PLYWOOD MATS 
TO DISTRIBUTE WEIGHT.  REAGENTS WOULD BE MIXED WITH WATER DRAWN FROM THE NFHR, AND PUMPED ONTO THE POND
SURFACE VIA THE SPRAY SYSTEM.  THE WATER/REAGENT MIXTURE WOULD THEN INFILTRATE THE SLUDGE, DISPLACING PORE 
WATER THROUGH MICROSCOPIC HYDRODYNAMIC DISPERSION AND THERMAL DIFFUSION PROCESSES.  THIS PORE WATER EXCHANGE
MAY BE MAXIMIZED BY MAINTAINING SLUDGE SATURATION BETWEEN 85 TO 92 PERCENT.  IDEALLY, THE REAGENT  WILL THEN
REACT WITH INSOLUBLE MERCURY COMPOUNDS IN THE SLUDGE TO FORM SOLUBLE COMPOUNDS.  THE RESULTING SOLUTION
CONTAINING DISSOLVED MERCURY WILL PERCOLATE DOWNWARD THROUGH THE SLUDGE UNTIL IT REACHES THE   WATER TABLE. 
GROUNDWATER FLOWING DOWN GRADIENT WILL TRANSPORT THE SOLUBILIZED MERCURY TOWARD THE NFHR.  A WELL POINT
SYSTEM LOCATED IN POND 5 ALONG AND NEAR THE DIKE WILL INTERCEPT THE CONTAMINATED GROUNDWATER BY CREATING
DRAWDOWN IN THE WATER TABLE, PREVENTING CONTAMINATION FROM ENTERING THE RIVER.  WATER DRAWN FROM THE POND IN
THIS FASHION WILL BE TREATED IN AN ONSITE TREATMENT SYSTEM.  TREATMENT SYSTEM EFFLUENT WILL BE MONITORED FOR
MERCURY AND OTHER PARAMETERS AND DISCHARGED TO THE NFHR.

THE MAIN ADVANTAGE OF IMPLEMENTING THIS TECHNOLOGY IS THAT, IDEALLY, THE SOURCE OF MERCURY CONTAMINATION WILL
BE COMPLETELY ELIMINATED AT COMPLETION OF OPERATION.  OTHER TECHNOLOGIES LEAVE THE THREAT OF FUTURE EXPOSURE
AND RELEASE OF CONTAMINANTS DUE TO THE CONTINUED PRESENCE OF MERCURY IN POND 5.  THERE ARE, HOWEVER, SEVERAL
FACTORS WHICH MAY PREVENT EFFECTIVE IMPLEMENTATION OF THIS TECHNOLOGY AT THE SALTVILLE SITE, AS WELL AS
POSSIBLY SERIOUS ADVERSE IMPACTS WHICH MAY PRECLUDE ADOPTION OF THIS TECHNOLOGY.

A MAJOR FACTOR IN CONSIDERING THIS TECHNOLOGY IS THE POTENTIAL FOR SERIOUS ADVERSE ENVIRONMENTAL IMPACTS IN
THE EVENT OF TECHNOLOGY FAILURE.  SHOULD THE WELL POINT CONTAMINANT COLLECTION SYSTEM PROVE TO BE INADEQUATE,
OR SHOULD FOR ANY REASON MALFUNCTION, A CONCENTRATED SLUG OF SOLUBILIZED MERCURY WOULD ENTER THE NFHR.  THIS
WOULD UNDOUBTEDLY RESULT IN SUBSTANTIAL ENVIRONMENTAL DAMAGE, AS WELL AS GREATLY INCREASE   THE CURRENT
CONCENTRATION AND EXTENT OF MERCURY CONTAMINATION.  ALTHOUGH THE POTENTIAL FOR SYSTEM FAILURE MAY BE LOW, IT
SHOULD CARRY SUBSTANTIAL WEIGHT IN CONSIDERATION OF THIS TECHNOLOGY BECAUSE OF THE SEVERITY OF THE ADVERSE
IMPACTS WHICH WOULD RESULT.

A PROBLEM INVOLVING THE IMPLEMENTATION OF THIS TECHNOLOGY MAY ALSO PRECLUDE ITS ADOPTION.  APPLICATION OF
SOLUBILIZING REAGENTS MAY NOT BE EFFECTIVE DUE TO THE PRESENCE OF LARGE CRACKS AND GULLIES IN THE WASTE  
MATERIAL IN POND 5, SOME OF WHICH EXTEND TO DEPTHS OF 10 FEET.  THE MAJORITY OF THE WATER-REAGENT MIXTURE
WOULD, UPON APPLICATION, TRAVEL DOWNWARD THROUGH THE CRACKS BECAUSE THEY ARE THE PATH OF LEAST RESISTANCE TO
FLOW.  THUS, THE REAGENTS WOULD EFFECTIVELY BYPASS MUCH OF THE MERCURY CONTAMINATION IN THE TOP TEN FEET OF
SLUDGE, PRECLUDING ITS SOLUBILIZATION AND SUBSEQUENT REMOVAL.  REHYDRATION OR THE SURFICIAL SLUDGE BY
FLOODING POND 5 WOULD REQUIRE STABILIZATION OF THE DIKE DUE TO THE ADDED PRESSURE UPON IT FROM THE ADDITIONAL
WATER IN POND 5.  IT MAY NOT PROVE TO BE WORTHWHILE TO STABILIZE THE DIKE IF THE AMOUNT OF ADDED
EFFECTIVENESS OF FLOODING POND 5 IS UNKNOWN.

THE EFFECTIVENESS OF ENHANCED LEACHING IS RELATED TO THE EXTENT TO WHICH THE REACTIONS INVOLVED GO TO
COMPLETION, AND TO THE EXTENT THAT SOLUBLE SPECIES OF MERCURY ARE FORMED BY EACH REACTION.  IT MAY NOT BE  
POSSIBLE TO LOWER THE CURRENT PH OF POND 5 (11 TO 13) TO A LEVEL NECESSARY TO EFFECT SOLUBILIZATION OF
INSOLUBLE MERCURY COMPOUNDS BECAUSE OF THE LARGE QUANTITY OF CALCIUM CARBONATE (LIMESTONE) IN POND 5.  THE
CALCIUM CARBONATE WOULD SERVE TO BUFFER THE PH, MAINTAINING IT AT ITS CURRENT PH DESPITE THE ADDITION OF
ACIDS.  A PROBLEM REGARDING THE METHOD OF ADDING LARGE QUANTITIES OF SODIUM SULFIDE TO FORM SOLUBLE
POLYSULFIDES IS THAT LARGE QUANTITIES OF INSOLUBLE MERCURIC SULFIDE (HGS) WOULD BE FORMED AS WELL. 
FURTHERMORE MECHANISMS DESCRIBING ANY OF THESE REACTIONS ARE NOT WELL DEFINED IN THE LITERATURE INDICATING A
SUBSTANTIAL DEGREE OF UNCERTAINTY AS TO WHAT PRODUCTS WILL BE FORMED BY ANY REACTION.

IN SUMMARY, ENHANCED LEACHING TECHNOLOGY MAY RESULT IN SERIOUS ADVERSE ENVIRONMENTAL IMPACTS, MAY BE



TECHNICALLY UNFEASIBLE TO IMPLEMENT, AND HAS NOT BEEN DEMONSTRATED TO BE EFFECTIVE.  THEREFORE, AT THIS TIME,
THIS TECHNOLOGY IS NOT RECOMMENDED AS A VIABLE TECHNOLOGY FOR IMPLEMENTATION OF THE SALTVILLE SITE.

IN-SITU CHEMICAL STABILIZATION --

CHEMICAL STABILIZATION INVOLVES THE INTRODUCTION INTO WASTE MATERIAL OF A CHEMICAL AGENT WHICH COMBINES WITH
TOXIC MATERIALS TO FORM COMPOUNDS THAT ARE NOT SOLUBLE IN GROUND WATER.  THE LEACHABILITY OF THE   WASTE IS
REDUCED BECAUSE THE TOXIC MATERIALS ARE PRECIPITATED OR OTHERWISE IMMOBILIZED.  IN-SITU STABILIZATION
INVOLVES INTRODUCTION OF CHEMICAL REAGENT INTO THE INTACT MATERIAL OF THE WASTE SITE BY SURFACE INFILTRATION
OR INJECTION.

CHEMICAL STABILIZATION OF MERCURY WASTES IS A NEW AND UNTESTED TECHNOLOGY.  WHEN OLIN CORP. FIRST PROPOSED
THE IN-SITU STABILIZATION APPROACH, THE PHYSICAL AND CHEMICAL PROPERTIES OF THE STABILIZATION PROCESS WERE
POORLY UNDERSTOOD.  THE OLIN CHEMICALS PROCESS DIVISION PERFORMED A SERIES OF LABORATORY COLUMN TESTS TO
IDENTIFY POTENTIAL REAGENTS.  THE CHEMICALS TESTED WERE CALCIUM SULFIDE (CAS), SODIUM THIOSULFATE (NA2S2O3). 
THESE CHEMICALS ACT BY COMBINING WITH MERCURY IN THE WASTE TO FORM INSOLUBLE COMPLEXES.  THE EXACT CHEMICAL
SPECIES PRESENT IN THE UNTREATED AND TREATED WASTES HAVE NOT BEEN DETERMINED.

AS A RESULT OF THE OLIN LABORATORY TESTS, SODIUM THIOSULFATE WAS IDENTIFIED AS THE OPTIMUM STABILIZING AGENT
DUE TO ITS RAPID ACTION, HIGH WATER SOLUBILITY, LOW TOXICITY, COMMERCIAL AVAILABILITY AND LOW RISK OF
FORMATION OF POLYSULFIDE BYPRODUCTS.

THE THEORETICAL EFFICIENCY OF CHEMICAL STABILIZATION WITH NA2S2O3 WAS DEMONSTRATED BY MEANS OF PILOT-SCALE
COLUMN TESTS IN WHICH THE MERCURY CONCENTRATION IN THE COLUMN EFFLUENT WAS REDUCED TO APPROXIMATELY 100 PPB,
OR 5 PERCENT OF THE UNTREATED LEVEL, BY SURFACE APPLICATION OF THE CHEMICAL.

BASED ON LABORATORY COLUMN TESTS, CHEMICAL STABILIZATION APPEARED TO SHOW PROMISE AS A REMEDIAL TECHNOLOGY. 
HOWEVER, FIELD TESTING OF IN-SITU STABILIZATION REVEALED SERIOUS PROBLEMS IN APPLYING THIS PROCESS AT THE
SALTVILLE SITE.  EFFLUENT MERCURY CONCENTRATIONS DID NOT DIFFER SIGNIFICANTLY BETWEEN TREATED AND UNTREATED
TEST PLOTS.  THE FAILURE OF THE STABILIZATION PROCESS WAS ATTRIBUTED TO CHANNELING OF TREATMENT SOLUTION
THROUGH CRACKS IN THE SOLID WASTE MATERIAL.

BASED ON THE UNCERTAINTIES INVOLVED WITH USE OF AN UNPROVEN CHEMICAL PROCESS, AND THE DEMONSTRATED INABILITY
OF SURFACE PERCOLATION OR INJECTION TO PROVIDE THE REQUISITE WASTE"REAGENT CONTACT, IN-SITU   STABILIZATION
DOES NOT APPEAR, AT THIS TIME, TO BE A FEASIBLE TECHNOLOGY FOR REMEDIAL ACTION AT THE SALTVILLE SITE.

ABOVE-GRADE CHEMICAL STABILIZATION --

ABOVE-GRADE STABILIZATION INVOLVES THE EXCAVATION OF WASTE MATERIALS FROM THE CONTAMINATED SITE, AND
TREATMENT OF THE WASTE BY BATCH MIXING WITH A COMPLEXING REAGENT.  THE RESULTING MATERIAL IS LESS
WATER-SOLUBLE THAN THE UNTREATED WASTE, AND THEREFORE MAY BE STORED IN A LANDFILL WITH REDUCED RISK OF
LEACHING TO GROUND WATER.

THE CHEMICAL TECHNOLOGY USED FOR STABILIZATION OF MERCURY WASTES IS DISCUSSED ABOVE, UNDER THE HEADING OF
IN-SITU STABILIZATION.  BRIEFLY, SODIUM THIOSULFATE (NA2S2O3) HAS BEEN SHOWN TO BE EFFECTIVE IN REDUCING  
MERCURY LEVELS IN LEACHATE FROM SALTVILLE WASTE, WHEN TESTED IN LABORATORY AND PILOT-SCALE COLUMN
EXPERIMENTS.  THE EXPERIMENTS WERE DESIGNED TO TEST THE EFFICACY OF IN-SITU TREATMENT, AND THEREFORE DO NOT
ADDRESS THE SITUATION WHERE WASTE AND REAGENT ARE COMPLETELY MIXED.  THE EFFECT OF COMPLETE MIXING WOULD
PROBABLE BE TO SHORTEN THE REQUIRED CONTACT TIME AND IMPROVE THE STABILIZATION OF THE WASTE.  HOWEVER,
DIFFERENCES IN CONDITIONS SUCH AS THE WATER CONTENT AND OXYGENATION OF THE WASTE COULD HAVE AN UNPREDICTABLE
EFFECT ON THE COMPLEXING REACTION.

THE TECHNOLOGY USED IN EXCAVATION, REAGENT APPLICATION, AND MIXING OF THE WASTE IS WELL UNDERSTOOD AND IN
COMMON USE IN CHEMICAL PROCESSING APPLICATIONS.  THE PRIMARY CHARACTERISTIC OF THE WASTE SITE THAT AFFECTS 
THIS REMEDIAL ALTERNATIVE IS THE VOLUME OF WASTE TO BE TREATED.  POND 5 IS APPROXIMATELY 80 ACRES IN AREA,
AND BETWEEN 40 AND 80 FEET DEEP.  THE RAMIFICATIONS OF TREATING THIS HUGE AMOUNT OF WASTE MUST BE CONSIDERED
IN A DETAILED EVALUATION OF THE ABOVE-GRADE STABILIZATION ALTERNATIVE.

SEDIMENT CONTAINMENT

SEDIMENT CONTAINMENT IS A GENERAL RESPONSE ACTION FORMULATED FOR MANAGEMENT OF MIGRATION OF MERCURY
CONTAMINATED SEDIMENTS FROM THE NFHR TO THE SURFACE WATER AND TO AQUATIC BIOTA.



IN RESPONDING TO A SITUATION WHERE BOTTOM SEDIMENTS ARE CONTAMINATED WITH HAZARDOUS SUBSTANCES, SUCH AS THE
NFHR, IT IS TECHNICALLY INFEASIBLE OR ECONOMICALLY UNREASONABLE TO REMOVE ALL OF THE CONTAMINATED MATERIAL
FROM ITS LOCATION IN THE WATERCOURSE.  IF REMOVAL IS DETERMINED TO BE AN UNACCEPTABLE SINGULAR REMEDIAL
RESPONSE, IN-SITU CONTROL AND CONTAINMENT MEASURES ARE OFTEN CONSIDERED.  THESE MEASURES ARE INTENDED TO
REDUCE DISPERSION AND LEACHING OF A HAZARDOUS SUBSTANCE TO OTHER AREAS IN THE WATER BODY.  THEY MAY BE
TEMPORARY OR PERMANENT RESPONSE MEASURES.  THE USE OF IN-SITU METHODS FOR PERMANENT CONTAINMENT OF HAZARDOUS
WASTE CONTAMINATED SEDIMENTS IS NEITHER WIDELY PRACTICED NOR WELL-DEMONSTRATED.  LABORATORY AND PILOT SCALE
TESTING IS LIKELY TO BE REQUIRED BEFORE THESE METHODS CAN BE IMPLEMENTED AT A PARTICULAR SITE.  PERMANENT
CONTAINMENT METHODS MAY INCLUDE USE OF DIKES, CAPS, OR IN-SITU GROUTING/SEALING.

THE POTENTIAL APPEARS TO EXIST FOR DEPLOYMENT OF DIKES AND IN-SITU GROUTING/SEALING, ALONE OR IN COMBINATION,
TO THE NFHR SEDIMENTS.  BOTH APPEAR POTENTIALLY TECHNICALLY FEASIBLE.  HOWEVER, AS STATED ABOVE THE USE OF
IN-SITU METHODS FOR PERMANENT CONTAINMENT OF HAZARDOUS WASTE CONTAMINATED SEDIMENTS IS NEITHER WIDELY
PRACTICED NOR WELL DEMONSTRATED.  ALTHOUGH UTILIZED BY OLIN ON A LIMITED SEGMENT OF THE   NFHR PREVIOUSLY, NO
PERFORMANCE DATA HAS BEEN FOUND DOCUMENTING THE EFFICIENCY OF THE TECHNOLOGY.  ADDITIONALLY, CAPS APPEAR
TECHNICALLY INFEASIBLE DUE TO THE SIGNIFICANT SCOUR EFFECTS NORMALLY ASSOCIATED WITH  MOUNTAIN STREAM
ENVIRONMENTS SUCH AS THE NFHR.

THEREFORE, IN THE ABSENCE OF LABORATORY AND BENCH SCALE TESTING, AND RESULTING DATA DOCUMENTING THE
EFFECTIVENESS OF IMMOBILIZATION OF HG IN SEDIMENTS, SEDIMENT CONTAMINANT TECHNOLOGIES ARE SCREENED FROM  
FURTHER CONSIDERATION FOR THE SALTVILLE SITE AREA.

RIVER DIVERSION

DIVERSION OF A WATERCOURSE IS AN ESTABLISHED PROCEDURE USING READILY AVAILABLE TECHNOLOGY.  REROUTING THE
EXISTING NFHR WOULD UNCOUPLE NFHR SEDIMENTS, THE DIRECT SOURCE OF MERCURY TO AQUATIC BIOTA, FROM THE MERCURY
PRIMARY TRANSPORT MECHANISM, SURFACE WATER.  DIRECT AND INDIRECT UPTAKE BY AQUATIC ORGANISMS WOULD THUS BE
ELIMINATED, REDUCING FISH FLESH MERCURY CONCENTRATIONS.

        POTENTIAL TECHNOLOGIES FOR RIVER DIVERSION ARE:

                      DOWNPIPES/CHUTES

                      DIVERSION TRENCHES/DITCHES

                      BERMS/DIKES

                      FLOODWALLS/LEVEES.

DOWNPIPES/CHUTES --

IT IS TECHNICALLY FEASIBLE TO SIZE CONDUITS TO CONVEY THE ENTIRE FLOW OF THE NFHR AT ANY POINT WITHIN THE
NFHR DRAINAGE REGIME.  RUN-ON COULD BE ROUTED TO THE CONDUITS, WHICH COULD BE CONSTRUCTED DIRECTLY ON   THE
EXISTING RIVERBED GRADE.  HOWEVER, A NUMBER OF TECHNICAL LIMITATIONS PRECLUDE THIS OPTION FOR USE ON THE
NFHR.  GROUNDWATER AND RUN-OFF WOULD CONTINUE TO RECHARGE THE EXISTING RIVERBED.  THIS FLOW WOULD MOBILIZE
HG, AND IF COLLECTED, WOULD NEED TO BE TREATED OR DISCHARGED TO THE DOWNPIPE SYSTEM; TREATMENT OF FLOWS
AVERAGING 300 CFS FOR LOW LEVELS OF MERCURY IS NOT PRACTICABLE.  THEREFORE, THIS TECHNOLOGY WOULD NOT ISOLATE
SEDIMENT HG FROM SURFACE WATER AND HENCE AQUATIC BIOTA. DOWNPIPE/CHUTES IS THUS NOT TECHNICALLY FEASIBLE FOR
APPLICATION ON THE NFHR.

DIVERSION TRENCHES/DITCHES

TRENCHES AND DITCHES COULD POTENTIALLY BE CONSTRUCTED ADJACENT TO THE EXISTING RIVERBED BELOW RIVER GRADE. 
THIS MAY INTERCEPT AND DRAIN AWAY WATERS MAKING THE EXISTING RIVERBED, AS WELL AS INTERCEPT RUN-ON FROM THE
WATERSHED.  HOWEVER, THE PRESENCE OF BEDROCK AT RIVER GRADE, COUPLED WITH NFHR VALLEY TOPOGRAPHY RULES OUT
THE TECHNICAL FEASIBILITY OF INSTALLATION OF TRENCHES/DITCHES BELOW RIVER GRADE ADJACENT TO THE NFHR AT A
CAPACITY TO CONVEY NFHR FLOWS.

BERMS/DIKES --

BERMS/DIKES COULD POTENTIALLY BE USED TO DIRECT EXISTING RIVER FLOW AND RUN-ON FROM THE EXISTING RIVERBED TO
AN ALTERNATE CHANNEL.  THE NORTH FORK HOLSTON RIVER VALLEY TOPOGRAPHY IS, HOWEVER, CHARACTERIZED BY
   STEEP SLOPES WITH ALTERNATE CHANNELS NOT AVAILABLE WITHOUT SUBSTANTIAL EARTH MOVING.  IN THE EVENT EARTH



MOVING WAS SUCCESSFUL, DIKES/BERMS WOULD NOT ELIMINATE RECHARGE OF THE EXISTING RIVERBED WITHOUT ENGINEERED
MEASURES SUCH AS CUTOFF WALLS.  THE PRESENCE OF BEDROCK AT THE RIVER GRADE PRECLUDES USE OF THESE MEASURES. 
SURFACE WATER WOULD THUS BE GENERATED IN THE PRESENT RIVER BED, RENDERING THE TECHNOLOGY   INAPPLICABLE FOR
PERFORMANCE OF ITS INTENDED FUNCTION FOR NFHR DIVERSION.

FLOODWALLS/LEVEES --

FLOODWALLS/LEVEES ARE POTENTIALLY APPLICABLE TO NFHR RIVER DIVERSION IN SUPPORT OF RECHANNELING OF RIVER
FLOW.  HOWEVER, AS IS THE CASE WITH DOWNPIPES/CHUTES, DIRECT RECHARGE OF THE PRESENT RIVERBED FROM GROUND
WATER WOULD PRECLUDE THE AFFECTIVENESS OF FLOODWALLS/LEVEES, WHICH WOULD CONTAIN THE RIVER FLOW ABOVE THE
PRESENT RIVERBED GRADE. USE OF SHEET PILE CUTOFF WALLS, OR OTHER ENGINEERED MEASURES IS TECHNICALLY
INFEASIBLE DUE TO THE PRESENCE OF BEDROCK AT RIVER GRADE PLUS THE 80 MILE LENGTH OF RIVER CONSIDERED.  THIS
SURFACE WATER WOULD STILL FLOW IN THE PRESENT RIVERBED.  FLOODWALLS/LEVEES ARE THUS TECHNICALLY INAPPLICABLE
TO THE NFHR DIVERSION.

SEDIMENT REMOVAL

REMOVAL OF SEDIMENTS FORM NATURAL WATER BODIES AND MAN-MADE INPOUNDMENTS IS AN ESTABLISHED PROCEDURE USING
READILY AVAILABLE EQUIPMENT.  AS INDICATED PREVIOUSLY IN THIS ROD, MERCURY, THE CONTAMINANT OF CONCERN AT
SALTVILLE, HAS MIGRATED OFFSITE INTO THE NFHR, AND IS CONCENTRATED IN RIVER SEDIMENTS THAT ARE THE PRIMARY
SOURCE OF HG FOR BIOTA UPTAKE.  THE RA PRESENTED DATA THAT SUPPORT THE HYPOTHESIS THAT 0.5 PPM OR LESS HG IN
SEDIMENTS MAY LIKELY LEAD TO LESS THAN 1 PPM HG FISH TISSUE LEVELS; THE 1 PPM LEVEL WILL BE ADEQUATE TO
SAFEGUARD HUMAN HEALTH.  ADDITIONAL DATA PRESENTED IN THE RA INDICATED THAT SEDIMENTS EXCEED 0.5 PPM HG AT
ALL SAMPLING LOCATIONS IN THE NFHR DOWNSTREAM OF THE POND 5 OUTFALL; THIS SPANS A DISTANCE OF AT LEAST 80  
RIVER MILES.  SEDIMENT REMOVAL IS THUS A METHOD OF DIRECTLY CONTROLLING THE CONTAMINATED SEDIMENT CURRENTLY
IN EXISTENCE OFFSITE.

DEPENDING ON THE PHYSICAL NATURE OF THE SEDIMENT, THE DEPTH OF OVERLYING WATER, AND THE FLOW RATE OF STREAMS
AND RIVERS, THE FOLLOWING REMOVAL TECHNIQUES MAY BE APPLICABLE:

         - MECHANICAL SEDIMENT REMOVAL
         - HYDRAULIC SEDIMENT REMOVAL
         - PNEUMATIC SEDIMENT REMOVAL.

THE NFHR CONSTRAINTS AND SALTVILLE FS CONSTRAINTS WERE IDENTIFIED, AND THE TECHNOLOGIES WERE SCREENED, BASED
ON TECHNICAL FEASIBILITY. MECHANICAL SEDIMENT REMOVAL IS A VIABLE REMEDIAL TECHNOLOGY FOR SUPPORT OF THIS
GENERAL RESPONSE ACTION AND IS USED IN REMEDIAL ALTERNATIVES FORMULATION.  HYDRAULIC AND PNEUMATIC SEDIMENT
REMOVAL TECHNOLOGIES HAVE BEEN SCREENED FROM FURTHER CONSIDERATION DUE TO NFHR SPECIFIC   CONSTRAINTS.

REMEDIAL ALTERNATIVES WERE DEVELOPED TO DEAL WITH THE SITE BY COMBINING THOSE REMEDIAL TECHNOLOGIES,
DISCUSSED PREVIOUSLY, INTO MORE SPECIFIC REMEDIAL ALTERNATIVES.  REMEDIAL ALTERNATIVES FORMULATED ARE  
LISTED IN TABLE 4.  THE REMEDIAL ALTERNATIVES WERE THEN SCREENED ON THE BASIS OF IMPLEMENTABILITY, COST, AND
EFFECTIVENESS.  THE SCREENING RESULTS ARE SUMMARIZED IN TABLES 4.1 AND 4.2.  MECHANICAL SEDIMENT   REMOVAL,
ALTERNATIVES WITH WASTE WATER TREATMENT BY CHEMICAL REDUCTION, AND COMBINATIONS OF MANAGEMENT OF MIGRATION
AND SOURCE CONTROL REMEDIAL ALTERNATIVES COMPONENTS (OTHER THAN NO ACTION) WERE SCREENED FROM   FURTHER
CONSIDERATION (FOR FURTHER DETAIL ON THIS SCREENING REFER TO THE SALTVILLE FS, CHAPTER 4, PAGES 4-17 TO
4-30.).

C. REMEDIAL ALTERNATIVES CONSIDERED IN DETAIL

THERE ARE OBJECTIVES OF ANY REMEDIAL ACTION(S) TO BE UNDERTAKEN AT THE SALTVILLE SITE.  THE REMEDIAL ACTION
(S) MUST BE CONSISTENT WITH THE NCP AND COMPLY WITH SARA.  SUBPART F OF THE NCP (SECTION 300.68) STATES THAT
REMEDIAL ACTION(S) MUST CONTRIBUTE TO AN EFFECTIVE APPROACH WHICH WILL MINIMIZE AND/OR MITIGATE THE THREATS
TO PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT.  UNDER SARA THERE ARE NEW REQUIREMENTS TO BE CONSIDERED IN
ADDITION TO THE REQUIREMENTS OF CERCLA FOR SELECTING THE MOST   APPROPRIATE REMEDIAL ACTION FOR
IMPLEMENTATION.

THE MAJOR NEW PROVISIONS ADDED TO THE LAW INCLUDE A STRONG PREFERENCE FOR PERMANENT SOLUTIONS AND A
REQUIREMENT THAT ALL ONSITE REMEDIAL ACTIONS ATTAIN LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE   FEDERAL
AND STATE STANDARDS, REQUIREMENTS (ARARS).

IN ADDRESSING PERMANENCE AND LONG-TERM EFFECTIVENESS OF REMEDIAL ACTIONS EPA MUST CONSIDER THE FOLLOWING:



   - LONG-TERM UNCERTAINTIES OF LAND DISPOSAL;
   - GOALS AND REQUIREMENTS OF THE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA);
   - REDUCTION OF MOBILITY, TOXICITY, OR VOLUME;
   - SHORT AND LONG-TERM POTENTIAL FOR ADVERSE HUMAN HEALTH EFFECTS;
   - LONG-TERM MAINTENANCE COSTS AND REPLACEMENT COSTS;
   - POTENTIAL THREAT TO HUMAN HEALTH AND THE ENVIRONMENT FROM THE

EXCAVATION, TRANSPORTATION, AND REDISPOSAL, OR CONTAMINANT OF HAZARDOUS SUBSTANCES OR POLLUTANTS OR
CONTAMINANTS.

SARA ESTABLISHES A PREFERENCE FOR REMEDIAL ACTIONS THAT UTILIZE TREATMENT TO PERMANENTLY AND SIGNIFICANTLY
REDUCE THE VOLUME, TOXICITY, OR MOBILITY OF HAZARDOUS SUBSTANCES.  OFFSITE TRANSPORT AND DISPOSAL WITHOUT
TREATMENT IS THE LEAST PREFERRED OPTION WHERE PRACTICABLE TREATMENT TECHNOLOGIES ARE AVAILABLE.

FOR THE PURPOSES OF THIS ROD, FOUR ALTERNATIVES INCORPORATING THETECHNOLOGIES CONSIDERED IN DETAIL WERE
EVALUATED FOR REMEDIAL ACTION. THESE FOUR ALTERNATIVES ARE AS FOLLOWS:

         1)  NO ACTION
         2)  UPGRADE RUNON CONTROLS WITH DITCHES/BERMS/DOWNCHUTES
         3)  UPGRADE RUNON CONTROLS WITH DITCHES/BERMS/DOWNCHUTES AND TREAT
             POND 5 OUTFALL USING EITHER SULFIDE PRECIPITATION TECHNIQUES
             OR CARBON ADSORPTION, AND INSTALL GROUND WATER MONITORING SYSTEMS.
         4)  UPGRADE RUNON CONTROLS WITH DITCHES/BERMS/DOWNCHUTES, CAP
             PONDS WITH SYNTHETIC MEMBRANE LINER, INSTALL GROUND WATER
             MONITORING SYSTEM, AND TREAT OUTFALL USING EITHER SULFIDE
             PRECIPITATION TECHNIQUES OR CARBON ADSORPTION.

ALTERNATIVE 1:  NO ACTION

THE NO ACTION ALTERNATIVE IS DESCRIBED AND ANALYZED WITHIN FOR COMPARISON PURPOSES WITH ALL OTHER
ALTERNATIVES AS REQUIRED BY THE NCP. AS ITS NAME IMPLIES, THE NO ACTION ALTERNATIVE INVOLVES LEAVING THE SITE
AS IT CURRENTLY EXISTS WITH NO ADDITIONAL CONSTRUCTION-TYPE WORK TO BE PERFORMED WITHIN OR OUTSIDE THE SITE. 
HOWEVER, THE NO ACTION ALTERNATIVE CONSIDERED IN THIS DOCUMENT DOES INCLUDE THE CONTINUATION   (BEYOND APRIL
1988) OF ALL CURRENTLY IMPLEMENTED REMEDIAL MEASURES SPECIFIED IN THE "SPECIAL ORDER.".

AT PRESENT, THE SALTVILLE SITE AND THE NFHR (OFFSITE AREA) HAVE UNDERGONE THREE REMEDIAL MEASURES, AS
PERFORMED BY OLIN CORPORATION. ALL OF THESE ACTIVITIES HAVE BEEN TAKEN PURSUANT TO THE "SPECIAL ORDER"  
ISSUED BY THE COMMONWEALTH OF VIRGINIA.  SPECIFICALLY, THE VA. SWCB ISSUED THIS SPECIAL ORDER (DATED AUGUST
1982) TO OLIN CORPORATION CONCERNING THE MERCURY CONTAMINATION PROBLEM.  THE ORDER (EFFECTIVE   NOVEMBER 10,
1982 BUT WHICH PRESENTLY TERMINATES ON APRIL 26, 1988) CONTAINED THE FOLLOWING REMEDIAL ACTION PROVISIONS
(NOTED BY BULLETS IN THE TEXT) WHICH RELATE TO THE CURRENT NO ACTION ALTERNATIVE:

       - OLIN SHALL UNDERTAKE AND COMPLETE THE DIVERSION OF SURFACE WATER
         RUNOFF FROM THE WESTERN PORTION OF MUCK POND 5 BY NO LATER THAN
         MARCH 31, 1983 (THE "DIVERSION PROJECT").

A SURFACE WATER RUNON DIVERSION CHANNEL HAS BEEN EMPLOYED WITH SOME SUCCESS SINCE APRIL 1983 AT WASTE POND 5. 
THE CHANNEL, WHICH RECEIVES STORM WATER RUNOFF FROM A PORTION (104 ACRES, 75 PERCENT OF TOTAL DRAINAGE AREA)
OF THE STEEPLY SLOPED AND HEAVILY WOODED 139 ACRE-TOTAL DRAINAGE AREA WATERSHED NORTH OF WASTE POND 5, WAS
CONSTRUCTED ON A CLAY-FILL BED AND LINED WITH AN EROSION RESISTANT SYNTHETIC LINER IN LIEU OF STONE RIP-RAP. 
THE EXISTING CHANNEL WAS NOT CONSTRUCTED TO COLLECT SURFACE WATER RUNOFF FROM THE EASTERN END OF THE POND. 
AS SUCH, ONLY APPROXIMATELY 55 MILLION GALLONS/YEAR OF THE TOTAL 70 MILLION GALLONS/YEAR OF SURFACE WATER
THAT WOULD DRAIN ONTO THE SITE IS CONVEYED THROUGH THE EXISTING CHANNEL STRUCTURE.  THE REMAINING
APPROXIMATELY 15 MILLION GALLONS/YEAR CONTINUES TO DRAIN ONTO THE SLUDGE BLANKET WITHIN WASTE POND 5 FROM
CULVERT A (NOT INCLUDING THE EASTERN AREA EQUAL TO 51 ACRES OF DRAINAGE AREA), SEE FIGURE 4.

ADDITIONALLY, A SECTION OF THE EXISTING DIVERSION SYSTEM WAS ROUTED DIRECTLY OVER A PORTION OF THE SLUDGE
BLANKET ALONG THE NORTHWESTERN CORNER OF THE POND.  ON 14 FEBRUARY 1984, THAT SECTION OF THE CHANNEL FAILED
DUE TO SLUDGE SETTLEMENT BELOW THE CLAY BED.  THE CHANNEL WAS REPAIRED ON 17 JULY 1984.  IN APRIL 1987, THE
DIVERSION DITCH FAILED IN SEVERAL AREAS.  EPA IS ORGANIZING A SAMPLING EFFORT TO DETERMINE THE   EXTENT OF
CONTAMINATION BY THIS RELEASE.

AS AN ADDITIONAL PART OF THE SURFACE WATER DIVERSION SYSTEM CONSTRUCTED AT POND 5 IN 1983, A 5 FOOT WIDE,



TWO-STAGE CHUTE WAS CONSTRUCTED AT THE SOUTHWEST CORNER OF THE POND TO CONVEY DIVERTED WATER TO THE NFHR. 
THE TWO STAGES ALLOW FOR WATER DROPS OF APPROXIMATELY 40 AND 30 FEET.  THE TWO STAGES ARE SEPARATED BY A
STILLING BASIN AND 5 FOOT I.D. CONCRETE CULVERT WHICH CONDUCTS FLOW UNDER THE EXISTING ACCESS ROAD.  THE
CHUTE WAS CONSTRUCTED WITH STRUCTURALLY STABLE GROUTED GABIONS WHICH WERE THEN PAVED OVER WITH 3 INCHES OF
CONCRETE TO PROTECT AGAINST THE EROSION FORCES OF HIGH VELOCITY WATER FLOW.

       - OLIN SHALL UNDERTAKE AND COMPLETE THE REMOVAL OF MERCURY
         CONTAMINATED SEDIMENTS FROM THE SUBAQUEOUS BED OF THE NORTHERN
         BANK OF THAT PORTION OF THE RIVER DOWNSTREAM FROM THE ROUTE 634
         BRIDGE TO A POINT 1,000 FEET DOWNSTREAM BY NOT LATER THAN DECEMBER
         31, 1982, AND SHALL COMPLETE THE SITE CAPPING AND CLOSURE OF THE
         SOIL DISPOSAL AREA BY MAY 31, 1983 (THE "RIVER PROJECT").  A
         1-YEAR EXTENSION WAS PROVIDED IF NECESSARY APPROVALS AND PERMITS
         WERE DIFFICULT TO OBTAIN.

THE SEDIMENT REMOVAL ACTION UNDERTAKEN BY OLIN CORPORATION WAS COMPLETED BY JANUARY 25, 1983.  IN ORDER TO
PERFORM THIS ACTIVITY, THE NFHR WAS TEMPORARILY DIVERTED THROUGH THE USE OF TWO SANDBAG COFFERDAMS AND A
DIVERSION FLUME LOCATED IN THE RIVERBED.  THIS ENABLED EXCAVATION, WITH STANDARD EARTHMOVING EQUIPMENT, UNDER
DRY CONDITIONS. APPROXIMATELY 1,300 FEET OF THE RIVERBED DOWNSTREAM OF THE ROUTE 634 BRIDGE WAS ISOLATED.  AN
ESTIMATED 7,000 CUBIC YARDS OF ALLUVIAL MERCURY-CONTAMINATED MATERIAL WAS REMOVED.  A LAYER OF SHOTCRETE WAS
APPLIED TO SEAL CRACKS AND CREVICES IF ALL CONTAMINATED MATERIAL WAS UNABLE TO BE REMOVED.

THE WORK AREA WAS RESTORED TO ITS ORIGINAL CONTOUR AND GRADE USING CRUSHED STONE.  MATERIAL TAKEN FROM THE
EXCAVATION WAS MECHANICALLY "TREATED" TO REMOVE METALLIC MERCURY.  PROCESSED MATERIAL WAS DEPOSITED ON THE
OLD PLANT SITE.  A CLAY CAP WAS INSTALLED OVER THE OLD PLANT SITE AND TOPSOIL AND GRASS SEEDING WAS ADDED
ALONG WITH A STORM WATER DIVERSION SYSTEM TO PROTECT THE CAPPED AREA.

ANOTHER PROJECT OLIN PERFORMED DURING THE SUMMER OF 1982 CONSISTED OF THE RIP-RAPPING OF A PORTION OF THE
RIVER BANK ADJACENT TO WASTE POND 5.  THIS EFFORT WAS CONDUCTED IN ORDER TO HELP STABILIZE THE POND 5 DIKE 
WALL SINCE EXTENSIVE EROSION WAS JEOPARDIZING THE INTEGRITY OF POND 5.

       - OLIN SHALL COMMENCE A PROGRAM OF SAMPLING OF THE MERCURY
         CONCENTRATIONS IN BOTH THE WATER COLUMN OF THE RIVER AND FISH
         THEREIN AND SHALL MAINTAIN A SAMPLING PROGRAM FOR A PERIOD OF 5
         YEARS.  SAMPLING SHALL COMMENCE UPON COMPLETION OF CONSTRUCTION OF
         EITHER THE "DIVERSION PROJECT" OR THE "RIVER PROJECT", WHICHEVER
         OCCURS FIRST.

THE LAST COMPONENT OF THE PROPOSED NO ACTION ALTERNATIVE INVOLVES THE CURRENT SAMPLING PROGRAM WHICH REQUIRES
THE FOLLOWING ACTIVITIES TO BE PERFORMED BY OLIN:

   1. FISH -- A MINIMUM OF ONE SAMPLE COLLECTION/YEAR FOR 5 YEARS
   (BEGINNING IN THE SUMMER OF 1983) WITH FISH COLLECTION AT EACH OF THE
   FOLLOWING RIVER MILES: 98, 77, 72, 59, 36, AND 8.0.  AT LEAST 15
   SUNFISH, 12-20 CM IN LENGTH, AND 15 NORTHERN HOGSUCKERS, 23-32 CM IN
   LENGTH, ARE TO BE COLLECTED AT EACH SAMPLING SITE.  EACH FISH SHALL BE
   ANALYZED INDIVIDUALLY FOR TOTAL MERCURY IN EDIBLE MUSCLE USING THE EPA
   PROCEDURE.  TWENTY PERCENT OF ALL SAMPLES WILL BE SPLIT WITH TVA FOR
   ANALYSIS.  FISH COLLECTION WILL BE MADE BY SOME METHOD OTHER THAN WITH
   ROTENONE.

   2. POND 5 OUTFALL -- DAILY FLOW MEASUREMENTS AND SAMPLES OF THE OUTFALL
   WILL BE COLLECTED DAILY (5 DAYS EACH WEEK) AND ANALYZED FOR MERCURY
   USING THE EPA COLD VAPOR PROCEDURE.  THE OUTFALL WILL BE SAMPLED AND
   ANALYZED ONCE EACH WEEK FOR TDS.  TEN PERCENT OF THE MERCURY SAMPLES
   WILL BE SPLIT WITH TVA.

   3. INSTREAM -- A MINIMUM OF THREE INSTREAM SAMPLING STUDIES ARE TO BE
   PERFORMED, WHICH WILL INVOLVE MEASUREMENTS OF TOTAL MERCURY IN WATER
   USING THE GOLD FILM ANALYZER, SIMILAR IN NATURE TO THE RECENT STUDIES
   PERFORMED BY OLIN, TO DEMONSTRATE MERCURY CONCENTRATIONS IN THE RIVER
   WATER.  THE PORTION OF THE RIVER TO BE SAMPLED WOULD EXTEND FROM THE
   ROUTE 634 BRIDGE TO A POINT BELOW THE OUTFALL OF POND 5, TO INCLUDE THE



   END OF THE CONCRETE PAD ON THE RIVER BOTTOM.  EACH SAMPLING STUDY IS TO
   BE PERFORMED EVERY 2 WEEKS FOR A PERIOD OF 6 MONTHS, MARCH THROUGH
   AUGUST, INCLUSIVE.  THE 2-WEEK INTERVAL NEED NOT BE PRECISE PROVIDED
   THAT SUFFICIENT SAMPLING AT HIGH FLOW IS OBTAINED.  THESE THREE STUDIES
   ARE TO BE PERFORMED DURING THE FIRST 12 MONTH PERIOD FOLLOWING THE
   COMPLETION OF THE IN-RIVER PROJECT, DURING THE THIRD 12 MONTH PERIOD,
   AND DURING THE FIFTH 12-MONTH PERIOD.  ADDITIONALLY, BIOTA, BOTH ALGAE
   AND INVERTEBRATES, ARE TO BE ANALYZED FOR TOTAL MERCURY AT THE BEGINNING
   OF THE FIFTH 12-MONTH PERIOD OF STUDY.

   4. RAINFALL DATA -- RAINFALL DATA SHALL BE PROVIDED WITH ALL SAMPLING
   DATA.  THIS SHOULD INCLUDE RAINFALL, BEFORE, DURING AND AFTER THE ACTUAL
   SAMPLING DAY.

   5. SEDIMENT -- SEDIMENT SAMPLES WILL BE COLLECTED ANNUALLY FOR 5 YEARS
   AT RIVER MILES 98, 77, 72, 59, 36, AND 8.0.  THREE CORE SAMPLES SHOULD
   BE COLLECTED ACROSS THE RIVER AT EACH STATION, AND THE TOP INCH OF THE
   THREE CORES COMPOSITE AND ANALYZED FOR TOTAL MERCURY.  SAMPLES SHOULD BE
   COLLECTED DURING LOW FLOW PERIODS.  ALL SAMPLES WILL BE SPLIT WITH TVA.

SAMPLING RESULTS ARE SUBJECT TO THE FOLLOWING SAMPLE ANALYSIS REQUIREMENTS.

   1. FISH - FISH DATA WILL BE EVALUATED FOLLOWING EACH ANNUAL COLLECTION.

   2. POND 5 - MERCURY AND HYDROLOGICAL DATA WILL BE EVALUATED SEMIANNUALLY
      UNTIL A DECISION CAN BE MADE REGARDING THE EFFECTIVENESS OF THE
      DIVERSION DITCH.

   3. INSTREAM - INSTREAM STUDIES WILL BE EVALUATED FOLLOWING EACH OF THE THREE STUDIES.

   4. SEDIMENT - DATA EVALUATION FOLLOWING EACH SAMPLE COLLECTION.

IN SUMMARY, THE ABOVE IMPLEMENTED REMEDIAL MEASURES ARE THOSE ACTIONS TAKEN TO DATE AND WHICH ARE PROPOSED TO
BE CONTINUED UNDER THE NO ACTION ALTERNATIVE.  IN ADDITION, THE CONTINUED MAINTENANCE OF ALL EXISTING
REMEDIAL ENGINEERED STRUCTURES (E.G., RIP-RAP RIVERBANK STABILIZATION, RUNON DIVERSION, DITCH/DOWNCHUTE, CAP
ON OLD CHLOR-ALKALI PLANT SITE, PLANT SITE RUNON DIVERSION), PLUS ALL ENGINEERED STRUCTURES WHOSE FAILURE
WOULD RESULT IN INCREASED MIGRATION/TRANSPORT OF MERCURY TO THE ENVIRONMENT, ARE INCLUDED AS COMPONENTS OF
THE NO ACTION ALTERNATIVE IN THIS DOCUMENT.

PERFORMANCE.  THE PERFORMANCE OF THIS ALTERNATIVE TO EFFECTIVELY DISCONTINUE THE RELEASE AND/OR MIGRATION OF
MERCURY CONTAMINATION FROM THE SALTVILLE SITE IS AT BEST QUESTIONABLE BECAUSE CURRENT ANALYTICAL RESULTS
CONTINUE TO DEMONSTRATE THE MIGRATION OF MERCURY WASTES FROM THE SALTVILLE SITE INTO THE NFHR SEDIMENTS AND
BIOTA.

RELIABILITY.  BASED ON THE ANALYTICAL RESULTS SUMMARIZED IN THE RA, THE NO ACTION ALTERNATIVE SHOWS NO
DEMONSTRATED RELIABILITY TO EFFECTIVELY MINIMIZE OR IMMOBILIZE THE MERCURY-CONTAMINATED MATERIALS.

IMPLEMENTABILITY.  IMPLEMENTABILITY OF THE NO ACTION ALTERNATIVE IS NOT APPLICABLE TO THE SALTVILLE SITE
BECAUSE NO ADDITIONAL REMEDIAL MEASURES ARE TO BE IMPLEMENTED.

SAFETY.  SAFETY CONCERNS DURING THE IMPLEMENTATION OF THE NO ACTION ALTERNATIVE ARE NO GREATER THAN THE
PRESENT SAFETY THREATS TO THE SALTVILLE COMMUNITY, NEARBY COMMUNITIES AND THE ENVIRONMENT.  THAT IS,   THERE
WILL BE NO ELEVATED RISK AS A RESULT OF EXCAVATION AND/OR CONSTRUCTION OPERATIONS; HOWEVER, THE POTENTIAL FOR
EXPOSURE AS A RESULT OF NO ACTION HAS NOT BEEN REDUCED IMMEDIATELY.

THE NO ACTION ALTERNATIVE DOES NOT LIMIT OR PRECLUDE EXPOSURE TO MERCURY VIA THE SIGNIFICANT EXPOSURE ROUTES
IDENTIFIED IN THE RA. RECENT SAMPLING DATA (1985) INDICATE THAT SITE CONDITIONS REMAIN MUCH THE SAME IN
REGARDS TO THE CONTAMINANT LEVELS DETECTED IN THE SEDIMENTS OF THE NFHR AND DISCHARGE WATER FROM WASTE POND
5.  THE CONCENTRATION OF MERCURY IN THE EDIBLE PORTION OF FISH TISSUE REMAINS ON THE AVERAGE   ABOVE 1 PPM. 
THE AREA OF THE NFHR BELOW THE SALTVILLE SITE IS STILL BEING USED BY LOCAL RESIDENTS FOR RECREATIONAL
ACTIVITIES SUCH AS FISHING, SUGGESTING THAT EXPOSURE TO MERCURY IS OCCURRING.  AS CONCLUDED   IN THE RA, THE
INGESTION OF FISH CAUGHT FROM THE NFHR COULD LEAD TO HIGH MERCURY EXPOSURES AND PRESENT A SIGNIFICANT RISK TO
PUBLIC HEALTH.  THE NO ACTION ALTERNATIVE WOULD NOT PREVENT CONTINUED HUMAN EXPOSURE TO HIGH CONCENTRATIONS



OF MERCURY VIA THE INGESTION OF CONTAMINATED FISH.  THE NO ACTION ALTERNATIVE IS UNACCEPTABLE IN TERMS OF
IMPROVING AND PROTECTING THE PUBLIC HEALTH OF PERSONS RESIDING AROUND THE SALTVILLE SITE.

THE NO ACTION ALTERNATIVE INCLUDES THE CONTINUATION OF THE EXISTING FISHING BAN AND SEDIMENT AND FISH SAMPLE
ANALYSIS.  THIS ALTERNATIVE REPRESENTS THE CURRENT CONDITIONS AT THE SALTVILLE SITE.  UNDER THE NO   ACTION
ALTERNATIVE THE WASTE POND 5 DISCHARGE IS FLOWING AT A RATE OR 0.05 CFS WITH AN AVERAGE MERCURY CONCENTRATION
OF 39 PPB AND A PEAK OF 120 PPB.  THE AVERAGE DAILY FLUX OF MERCURY INTO THE RIVER IS 10 G/DAY. CONSEQUENTLY,
THE CURRENT DISCHARGE MERCURY CONCENTRATIONS ARE NOT SUITABLE FOR AIDING IN THE DEPURATION OF MERCURY FROM
AQUATIC ORGANISMS IN THE NORTH FORK OF THE HOLSTON RIVER.

THE FISHING BAN MAY HELP LIMIT HUMAN EXPOSURE TO CONTAMINATED FISH, BUT THIS ACTION DIMINISHES THE
RECREATIONAL VALUE OF THE RIVER AND REQUIRES CONSTANT ENFORCEMENT BY STATE FISHERIES PERSONNEL.  MORE  
IMPORTANTLY, COMPLETE COMPLIANCE OF THE FISHING BAN CAN NOT BE ASSUMED, SUGGESTING THAT PERSONS ARE BEING
EXPOSED TO SIGNIFICANT LEVELS OF MERCURY.  UNDER THE NO ACTION SCENARIO CONDITIONS WILL RESULT IN MERCURY  
FISH TISSUE LEVELS GREATER THAN 1 PPM, AND WILL CONTINUE TO ADVERSELY IMPACT THE INTEGRITY OF THE AQUATIC
ECOSYSTEM (DECREASE IN SPECIES DIVERSITY AND VITALITY).  THE INTEGRITY OF THE AQUATIC ENVIRONMENT OF THE NFHR
IS DEPENDENT ON SEDIMENT AND SURFACE WATER MERCURY CONCENTRATIONS BEING MAINTAINED BELOW THE AFOREMENTIONED
CRITERION.

THEREFORE, THE NO ACTION ALTERNATIVE IS NOT EFFECTIVE IN PROTECTING THE ENVIRONMENT.  THE FS ESTIMATES THAT
THIS ALTERNATIVE WOULD NOT HAVE A TOTAL CAPITAL COST.  HOWEVER, ANNUAL O&M COSTS WOULD BE $39,254 WITH A
TOTAL PRESENT WORTH COST OF $370,044.

ALTERNATIVE 2:  UPGRADE RUNON CONTROLS WITH DITCHES/BERMS/DOWNCHUTES

UPGRADING SURFACE WATER RUNON CONTROLS FOR WASTE POND 5 AT SALTVILLE IS A VERY IMPORTANT REMEDIAL ALTERNATIVE
COMPONENT, AND POSSIBLE REMEDIAL ALTERNATIVE ALONE, BECAUSE OF ITS ABILITY TO REDUCE THE QUANTITY OF OFFSITE
RAINFALL (SURFACE WATER RUNOFF/RUNON) FROM ENTERING THE POND AND SUBSEQUENTLY INFILTRATING INTO THE SLUDGE
MATERIAL.  THE APPROACH TO RUNON CONTROLS, BRIEFLY FORMULATED IN SECTION 4 OF THE FS AND DESCRIBED IN FURTHER
DETAIL BELOW, IS EXPECTED TO BE COMPLETELY EFFECTIVE IN ELIMINATING RUNON FOR THE 25-YEAR STORM.  IN
ADDITION, THE USE OF SUPPLEMENTAL CHANNEL FREEBOARD AND DESIGN USING CONSERVATIVE RUNOFF ESTIMATES WILL
PROBABLY ALLOW FOR REASONABLE PROTECTION AGAINST STORMS OF LONGER RECURRENCE INTERVALS (I.E., 50-YEAR AND
100-YEAR STORMS).

AS DISCUSSED EARLIER THE RUNON CONTROL ALTERNATIVE IS DESIGNED PRIMARILY TO INTERCEPT RUNOFF FROM THE
APPROXIMATE 35 ACRE AREA A NORTH OF POND 5 AND THE 51 ACRE AREA EAST/NORTHEAST OF THE POND.  FIGURE 4.1,  
PRESENTED EARLIER, SHOWS THESE AREAS AND THE APPROXIMATE LOCATION OF THE NEW RUNON CONTROLS PROPOSED UNDER
THIS ALTERNATIVE.

A DESCRIPTION OF THE RUNON CONTROL ROUTING AND CONSTRUCTION CAN BE FOUND IN THE FS ON PAGES 5-7 TO 5-11. 
FIGURE 4 IS A CONCEPTIONAL DESIGN OF THE SURFACE WATER RUNON CONTROL SYSTEM.

PERFORMANCE --

THE ABOVE DESCRIBED RUNON CONTROL SYSTEM DESIGN IS EXPECTED TO BE 100 PERCENT EFFECTIVE IN REDUCING RUNON TO
POND 5 FROM THE 25-YEAR STORM.  A LIMITED AMOUNT OF RUNON (LESS THAN 1 PERCENT OF THE TOTAL) MAY RESULT FROM
THE AREA BETWEEN THE PROPOSED COLLECTION SYSTEM ALIGNMENT AND THE EDGE OF THE POND.  NO KNOWN SITE TOPOGRAPHY
OR GEOLOGIC PROBLEMS APPEAR TO BE A MAJOR FACTOR IN THE EFFECTIVENESS OF THIS SYSTEM.

THE USEFUL LIFE OF THIS SYSTEM, WITH ADEQUATE MAINTENANCE, IS EXPECTED TO BE 30 YEARS OR LONGER.  THE
DRAINAGE CHANNEL WILL HAVE A LONGER LIFE (50 TO 100 YEARS) WITH PROPER MAINTENANCE.  THE CRITICAL SYSTEM
ELEMENTS INCLUDE THE 30-INCH CONDUIT AND THE GABION OR CONCRETE CHUTE WHICH MAY ERODE DUE TO ABRASION OR ACID
PRECIPITATION ACTION. NEITHER OF THESE ELEMENTS WILL NECESSARILY REQUIRE REPLACEMENT AFTER 30 YEARS. 
HOWEVER, SOME SLIGHT REDUCTION IN SYSTEM EFFECTIVENESS MAY RESULT.

RELIABILITY --

THE RELIABILITY OF THIS SYSTEM IS JUDGED TO BE HIGH BASED ON THE FOLLOWING FACTORS:  (1) USE OF SIMPLE
PRINCIPLES AND GRAVITY FLOW ENSURES NORMAL OPERATION MOST OF THE TIME; (2) MINIMAL MAINTENANCE REQUIREMENTS;
(3) FEW TECHNICAL UNCERTAINTIES IS UNDERLYING DESIGN; (4) DESIGN FOR 25-YEAR RECURRENCE INTERVAL.

THE PROBABILITY OF THE 25-YEAR DESIGN STORM BEING EXCEEDED DURING ANY GIVEN YEAR IS 1 IN 25.  HOWEVER, THIS
EXCEEDANCE WILL NOT LIKELY RESULT IN FAILURE OF THE SYSTEM DUE TO SAFETY FACTORS EMPLOYED IN THE   DESIGN. 



IT IS IN FACT LIKELY THAT THE SUGGESTED DESIGN WILL HANDLE THE 100-YEAR STORM WITHOUT SIGNIFICANT FAILURE. 
THUS, THE LIKELIHOOD OF FAILURE MAY BE MORE ACCURATELY STATED AS 1 IN 100.

IMPLEMENTABILITY --

BASED UPON THE PROPOSED RUNON CONTROL ALIGNMENT, WHICH DOES NOT TRAVERSE THE POND SLUDGE, THE SITE CONDITIONS
DO NOT APPEAR TO HAVE ANY SERIOUS IMPEDIMENTS TO THE CONSTRUCTIBILITY OF THIS ALTERNATIVE. IN   GENERAL THE
EXCAVATION AND CONSTRUCTION OF THE RUNON CONTROL SYSTEM DESCRIBED ABOVE IS FAIRLY ROUTINE.  THE MOST
COMPLICATED ELEMENT FROM THE STANDPOINT OF CONSTRUCTABILITY WILL PROBABLY BE THE GROUTED GABION   CHUTE.  THE
STEEPNESS ON THE SLOPE, 1:2, MAY SLOW EXCAVATION HAULING, AND PLACEMENT OF THE CHUTE.  IN ADDITION, THE GRADE
STEEPNESS MAY REQUIRE SPECIAL MEANS FOR PLACING THE CONCRETE GROUTING.

IT IS ESTIMATED THAT IMPLEMENTATION OF THIS ALTERNATIVE WOULD BE RELATIVELY RAPID COMPARED WITH OTHERS BEING
CONSIDERED.  TOTAL IMPLEMENTATION TIME IS ESTIMATED TO BE LESS THAN 6 MONTHS INCLUDING: (1) 2 MONTHS FOR
FINAL DESIGN AND BIDDING SPECIFICATIONS DEVELOPMENT; (2) 2 MONTHS FOR PLAN APPROVALS AND CONTRACT
MOBILIZATION; AND (3) 2 MONTHS FOR CONSTRUCTION OF THE RUNON CONTROL SYSTEM.

DURING ACTUAL CONSTRUCTION IT IS RECOMMENDED THAT CONSTRUCTION OF THE GROUTED FLUME BE INITIATED FIRST TO
ALLOW ADEQUATE CURING OF THE CONCRETE.  FURTHER CONSTRUCTION PROGRAMS SHOULD PROGRESS FROM THE DOWNSTREAM
ELEMENTS IN THE UPSTREAM DIRECTION TO MINIMIZE DELAYS CAUSED BY ADVERSE WEATHER AND RUNOFF.  THE CONSTRUCTION
OF THE FIRST ELEMENT COULD BE INITIATED AT THE SAME TIME AS THE FLUME SINCE THIS ELEMENT WILL  ALSO REQUIRE
CAST-IN-PLACE CONCRETE.

SAFETY --

UNLIKE MANY OTHER ALTERNATIVES BEING CONSIDERED, SAFETY CONSIDERATIONS FOR IMPLEMENTATION OF THIS ALTERNATIVE
ARE FAIRLY ROUTINE.  SINCE NO EXCAVATION ON IN THE WASTES WILL BE REQUIRED, NO SPECIAL PROTECTION SHOULD BE
NECESSARY.  ALSO, SINCE EXCAVATION CUTS ARE RELATIVELY SHALLOW (LESS THAN 10 FEET) AND SIDE SLOPES ARE
GENERALLY FLAT (1:2), NO SPECIAL CONCERNS REGARDING BANK FAILURE ARE PROMINENT.

THE PROPOSED REMEDIAL MEASURES DESIGNED TO DIVERT OVERLAND SURFACE WATER FLOW AWAY FROM WASTE POND 5 ARE
EXPECTED TO RESULT IN A DECREASE IN THE DISCHARGE FLOW (FROM 24 GPM TO 18 GPM) FROM THIS AREA INTO THE NFHR. 
THE AVERAGE AND PEAK MERCURY CONCENTRATIONS IN THE OUTFALL WILL LIKELY REMAIN AT THE NO-ACTION LEVELS OF
APPROXIMATELY 39 PPB AND 120 PP.  USING THESE MERCURY CONCENTRATIONS AND FLOW RATES IN CONJUNCTION WITH THE
MODELING RESULTS PRESENTED IN THE RA, IT WILL TAKE A MINIMUM OF 14 YEARS FOR MERCURY SEDIMENT LEVELS TO FALL
BELOW 0.5 PPM.  IN ADDITION, MERCURY SURFACE WATER CONCENTRATIONS WILL EXCEED 0.05 PPB DURING PERIODS OF HIGH
DISCHARGE.  THESE CONDITIONS WILL NOT RESULT IN A RAPID DEPURATION OF MERCURY FROM FISH TISSUE TO LEVELS
CONSIDERED TO BE PROTECTIVE (1 PPM) TO PUBLIC HEALTH.

UNDER THIS REMEDIAL ALTERNATIVES INGESTION OF CONTAMINATED FISH REMAINS THE MOST SIGNIFICANT ROUTE OF
EXPOSURE.  THE CONSTRUCTION OF THE DITCHES, BERMS AND DOWNCHUTES IS NOT EXPECTED TO RESULT IN WORKER EXPOSURE
TO MERCURY FROM DIRECT CONTACT WITH CONTAMINATED SOILS OR GENERATE CONTAMINATED AIRBORNE PARTICULATES, AS
CONSTRUCTION WILL NOT BE IN AN AREA OF KNOWN CONTAMINATION.  HOWEVER, CERTAIN WORKER-SAFETY PRECAUTIONS
SHOULD BE USED (RESPIRATORS, TYVEK SUITS) DURING CONSTRUCTION, AS THE PROPOSED CONSTRUCTION AREA IS LOCATED
VERY CLOSE TO WASTE POND 5 AND OTHER AREAS OF CONTAMINATION.

THIS REMEDIAL ALTERNATIVE DOES NOT PROVIDE SIGNIFICANTLY IMPROVED PROTECTION OF THE PUBLIC HEALTH OVER A NO
ACTION ALTERNATIVE FROM EXPOSURE TO MERCURY CONTAMINATION AS LEVELS OF MERCURY IN FISH TISSUE ARE EXPECTED TO
REMAIN ABOVE 1 PPM FOR A MINIMUM OF 14 YEARS.  UPGRADING THE EXISTING RUNON CONTROLS WILL EFFECTIVELY
ELIMINATE ALL OVERLAND SURFACE WATER FLOW INTO WASTE POND 5.  THE REDUCTION IN FLOW ONTO WASTE  POND 5 WILL
RESULT IN A DECREASE IN THE DISCHARGE FLOW AT THE OUTFALL AREA FROM 24 GPM TO 18 GPM.  THIS ALTERNATIVE
PROVIDES NO ADDITIONAL BENEFIT TO THE PROTECTION OF THE AQUATIC ECOSYSTEM OVER THE NO ACTION   ALTERNATIVE. 
THE CONSTRUCTION NECESSARY FOR THIS REMEDIAL ALTERNATIVE SHOULD NOT ADVERSELY IMPACT THE AQUATIC ENVIRONMENT
AT THE NFHR.  IN ADDITION, THIS UPGRADING PROCESS WOULD OCCUR MAINLY ON THE SIDE OPPOSITE THE RIVERS EDGE
OFFERING LITTLE OR NO ADVERSE EXPOSURE TO THE NFHR. ALTHOUGH UPGRADING EXISTING RUNON CONTROLS WILL
EFFECTIVELY ELIMINATE ALL OVERLAND SURFACE WATER FLOW INTO WASTE POND 5.  THE CONTINUAL LOADING OF MERCURY
INTO THE NFHR WILL NOT SERVE TO EFFECTIVELY CONTRIBUTE TO THE PROTECTION OF THE ENVIRONMENT.

THE FS ESTIMATES THAT THIS ALTERNATIVE WOULD COST $50,052 WITH ANNUAL O&M COSTS OF $42,687; TOTAL PRESENT
WORTH COST WOULD BE $452,459.

ALTERNATIVE 3:  UPGRADE RUNON CONTROLS WITH DITCHES/BERMS/DOWNCHUTES AND TREAT POND 5 OUTFALL USING EITHER
SULFIDE PRECIPITATION TECHNIQUES OR CARBON ADSORPTION AND INSTALL GROUND WATER MONITORING SYSTEMS.



THIS ALTERNATIVE COMBINES ALTERNATIVE 2 WITH TREATMENT OF POND 5 OUTFALL AND INCLUDES A GROUNDWATER
MONITORING SYSTEM.  SINCE ALTERNATIVE 2 HAS BEEN DISCUSSED PREVIOUSLY, THIS SECTION WILL FOCUS ON THE  
TREATMENT SYSTEMS.  THE GROUNDWATER MONITORING SYSTEM WILL HAVE TO BE DESIGNED AFTER THE CONCLUSION OF A
HYDROGEOLOGICAL STUDY AT THE SITE. IT IS PROPOSED TO REDUCE MERCURY DISCHARGE QUANTITY BY EITHER OF THREE  
POTENTIAL TREATMENT ALTERNATIVES AS DESCRIBED IN TABLE 5 AND DEPICTED IN FIGURES 5 THROUGH 7.  EACH PROVIDES
FOR PH ADJUSTMENT AS A PRETREATMENT STEP, ALTHOUGH THIS MAY NOT BE NECESSARY FOR THE SODIUM SULFHYDRATE
PROCESS.  CARBON FILTRATION ALSO REQUIRES UP-FRONT SUSPENDED SOLIDS FILTRATION.  BRINE (TDS = 10,800 MG/L)
SHOULD HAVE NO EFFECT ON ANY CHEMICAL TREATMENT ALTERNATIVES ARE ESSENTIALLY BATCH SYSTEMS, WHILE CARBON
TREATMENT CAN BE OPERATED CONTINUOUSLY.  A SURGE TANK WILL BE INSTALLED WITHIN THE AREA OF THE CURRENT
OUTFALL STRUCTURE (WITHIN THE LEACHATE) WHILE THE EXISTING CONCRETE PIPE WILL BE PLUGGED. THE   LEACHATE
COLLECTED IN THE SURGE TANK WILL THEN BE PUMPED TO PH ADJUSTMENT TANKS.  THE WASTE POND ITSELF WILL SERVE AS
AN EQUALIZATION BASIN, TO PROVIDE REGULATION OF FLOW WHICH RANGES FROM 5 TO 1,400 GPM OVER THE YEAR.  AVERAGE
FLOW IS ESTIMATED TO BE 20 GPM, WITH THE MAJORITY OF FLOWS LESS THAN 100 GPM.

DESIGN FLOW IS ESTABLISHED AT 100 GPM (WITH TWO, 50 GPM PARALLEL TREATMENT SYSTEMS TO BE PROVIDED).  THESE
PARALLEL SYSTEMS ENSURE A PARTIAL BACKUP (TO 50 GPM) IN CASE ONE SYSTEM BREAKS DOWN, AND ALLOWS CLEANING AND
MAINTENANCE ON ONE-HALF OF SYSTEM CAPACITY WITHOUT SHUTTING DOWN THE ENTIRE SYSTEM.  A 100 GPM DESIGN
ACCOMMODATES THE MAJORITY OF DAILY FLOWS.

CHEMICAL REQUIREMENTS AND SLUDGE PRODUCTION WERE BASED ON THE AVERAGE FLOW OF 20 GPM.  TABLE 5.3 PRESENTS
ESTIMATED QUANTITIES OF SLUDGE TO BE PRODUCED BY EACH TREATMENT PROCESS.  SLUDGE WILL BE CONSIDERED HAZARDOUS
BECAUSE A WASTE STREAM ONLY 15 MG/L IN SOLIDS CONTAINING 39 TO 120 PPB IS CONCENTRATED TO A MINIMUM OF 35 TO
40 PERCENT SOLIDS CAKE.  FOR SULFIDE PROCESSES, MUCH OF THE SLUDGE GENERATED IS COMPRISED OF INERT FILTER AID
OR NONHAZARDOUS SULFUR PRECIPITATE, BUT THESE SLUDGES MAY STILL FAIL THE EP TOXICITY LEACHING TEST OF 0.2
MG/L HG.  SINCE DATA IS LACKING, IT SEEMS PRUDENT TO ADOPT THIS APPROACH AS THE WORST-CASE SCENARIO.

EACH SYSTEM HAS TWO HOLDING TANKS AT THE END OF PROCESS TREATMENT WHICH AT 36,000 GALLONS CAN HOLD UP TO 6
HOURS OF MAXIMUM FLOW OR 15 HOURS OF AVERAGE FLOW.  TREATED EFFLUENT CAN BE HELD IN THESE TANKS FOR TESTING
PRIOR TO DISCHARGE, ENSURING THAT THE MERCURY CONCENTRATION LIMIT HAS BEEN MET.  INSUFFICIENTLY TREATED
EFFLUENT WILL BE RETREATED.

TREATMENT FACILITIES ARE PROPOSED FOR LOCATION AT ELEVATIONS 1730 AND 1740 BETWEEN WASTE PONDS 5 AND 6
(FIGURE 8) AT THE SALTVILLE SITE. FACILITIES FOR EACH ALTERNATIVE WILL REQUIRE CONCRETE FOUNDATION WORK
COVERING APPROXIMATELY 100 FT X 100 FT, 30 FT X 50 FT OF WHICH WILL BE ENCLOSED BY A METAL-CLAD AND ROOFED
BUILDING APPROXIMATELY 15 FEET IN HEIGHT.  IT IS ASSUMED FACILITIES ARE SUPPORTABLE ON THE EXISTING SURFACE,
WHICH FORMERLY SUPPORTED RAILROAD TRAFFIC.

A BRIEF REVIEW UNDERTAKEN ON THE GEOTECHNICAL STABILITY OF THE POND 5 DIKE REVEALED A STABLE CONDITION FOR
NORMAL SITUATIONS.  THE STABILITY OF THE DIKE DURING EARTHQUAKES, FLOODING, AND OTHER NATURAL EVENTS MAY   BE
QUESTIONABLE DURING WORST-CASE OCCURRENCES (FS APPENDIX 5), BUT THOSE EVENTS WOULD HAPPEN, AT LEAST
STATISTICALLY, AT A TIME BEYOND THE INTENDED TREATMENT SYSTEM DESIGN LIFE OF 15 YEARS MINIMUM.  THE PROPOSED
TREATMENT PLANT LOCATION WILL BE ABOVE THE ESTIMATED 100-YEAR FLOODPLAIN OF THE RIVER.

PERFORMANCE --

EVALUATION OF PERFORMANCE OF A GIVEN TREATMENT ALTERNATIVE IS BASED ON CONSIDERATION OF ITS EFFECTIVENESS AND
USEFUL LIFE.

EFFECTIVENESS -- 

LEACHATE FROM SALTVILLE WASTE POND 5 IS DISCHARGING TO THE NFHR VIA A CONCRETE OUTFALL PIPE.  THE PIPE INTAKE
IS LOCATED AT AN APPROXIMATE ELEVATION OF 1,676 FEET MSL, THE LOWEST POINT OF THE WASTE POND, HENCE SERVING
AS A COLLECTION POINT FOR SUBSURFACE WAFER ACCUMULATING BENEATH THE ENTIRE SLUDGE POND.  DISCHARGE PIPE
INVERT ELEVATION IS 1,666 FEET MSL.

IT HAS BEEN DETERMINED BY GCA TECHNOLOGY DIVISION, INC. THAT THE CURRENT AVERAGE MERCURY DISCHARGE OF 39 PPB
(PEAK DISCHARGE OF 120 PPB) MUST BE REDUCED TO A MEAN CONCENTRATION OF LESS THAN 20 PPB ON A 24-HOUR   BASIS
FOR A MINIMUM OF 15 YEARS.  THIS STANDARD IS BASED ON PUBLIC HEALTH AND ENVIRONMENTAL IMPACT CONSIDERATIONS,
AND APPLICABLE OR RELEVANT AND APPROPRIATE STATUTES.  BASED ON PREVIOUS USE AND A REVIEW   OF LITERATURE,
EACH OF THE TREATMENT TECHNOLOGIES ARE ABLE TO REACH THE TREATMENT GOAL OF 20 PPB MERCURY DISCHARGE.

USEFUL LIFE -- 



THE PROJECTED SERVICE LIFE OF COMPONENT TECHNOLOGIES VARIES FOR EACH OF THE TREATMENT ALTERNATIVES.  SOME
COMPONENT TECHNOLOGIES, SUCH AS MEMBRANE SEPARATION EQUIPMENT AND CARBON FILTERS, REQUIRE REPLACEMENT AT SOME
TIME DURING THE PROJECT DESIGN PERIOD OF 15 YEARS.  SIGNIFICANT REPLACEMENT NEEDS ARE IDENTIFIED BELOW FOR
EACH TREATMENT ALTERNATIVE.  ALL OTHER EQUIPMENT WILL REQUIRE ONLY ROUTINE MECHANICAL MAINTENANCE, WHICH IS
NOT DISCUSSED.

       - ALTERNATIVE 1:  SODIUM SALT PRECIPITATION -- WILL USUALLY REQUIRE
         REPLACEMENT OF FILTER LEAF CLOTH EVERY 3 TO 5 YEARS.  CLOTH IS
         READILY AVAILABLE FROM A NUMBER OF MANUFACTURERS.

       - ALTERNATIVE 2:  "SULFEX" (FES) PROCESS -- APPROXIMATELY 20 PERCENT
         OF INDIVIDUAL FILTER PRESS CHAMBER PLATES WILL REQUIRE REPLACEMENT
         EVERY 3 YEARS.

       - ALTERNATIVE 3:  CARBON TREATMENT PROCESS-PACKAGED CARBON TREATMENT
         UNITS WILL REQUIRE REPLACEMENT YEARLY OVER THE PROJECT LIFE.
         REPLACEMENT MEDIA AND HOUSING ARE READILY AVAILABLE FROM
         ESTABLISHED MANUFACTURERS.

OVERALL, NO SIGNIFICANT DIFFERENCES IN USEFUL LIFE IS ANTICIPATED FROM ANY OF THE THREE TREATMENT SYSTEMS
EVALUATED ABOVE.

RELIABILITY --

RELIABILITY AS AN EVALUATION CRITERION OF A TREATMENT PROCESS' SUITABILITY IS CONCERNED WITH ITS OPERATION
AND MAINTENANCE (O&M) REQUIREMENTS AND DEMONSTRATED RELIABILITY AT SITES AND CONDITIONS SIMILAR TO THE
SALTVILLE SITE.

OPERATION AND MAINTENANCE REQUIREMENTS -- CERCLA GUIDANCE REQUIRES EVALUATION OF THE PROPOSED TREATMENT
ALTERNATIVE ON LABOR AND MATERIALS AVAILABILITY AND THEIR COSTS, FREQUENCY, AND COMPLEXITY OF O&M
REQUIREMENTS.  ALTERNATIVES NEEDING FREQUENT OR EXTENSIVE O&M ARE CONSIDERED LESS RELIABLE THAN TECHNOLOGIES
WITHOUT THESE NEEDS.

   -  ALTERNATIVE 1:  SODIUM SALT PRECIPITATION -- BASED ON A LITERATURE REVIEW, DISCUSSIONS WITH VENDORS,
DESIGN EXPERIENCE WITH SIMILAR SYSTEMS FOR MERCURY TREATMENT, AND A SITE VISIT TO A CHLORALKALI PLANT, THIS
PROCESS IS CONSIDERED READILY OPERATED AND MAINTAINED BY AVAILABLE LABOR AT ROUTINE COST.  NO UNUSUAL O&M
ACTIVITIES RELATIVE TO OTHER TECHNOLOGIES ARE REQUIRED EXCEPT FOR CONTROL OF HYDROGEN SULFIDE GAS,   WHICH IS
GENERATED UPON LOW PH CONDITIONS IN REACTOR TANKS.  USE OF SODIUM SULFHYDRATE (NASH) INSTEAD OF SODIUM
SULFIDE (NA2S) PRACTICALLY ELIMINATES THIS CONCERN, ACCORDING TO THE LITERATURE AND PLANT OPERATORS, AND IS
ALSO EASIER TO HANDLE AND STORE THAN NA2S.  THIS SYSTEM IS CONSIDERED RELIABLE.

   -  ALTERNATIVE 2:  "SULFEX" (FES) PRECIPITATION -- THE SULFEX PROCESS DEVELOPED BY PERMUTIT REQUIRES MORE
OPERATOR ATTENTION TO ENSURE PROCESS EFFECTIVENESS THAN NASH PRECIPITATION.  MORE CHEMICAL STORAGE, MIXING
AND DISPENSING STAGES, AND A LARGER NUMBER OF CHEMICALS ARE ALSO NEEDED IN THE SULFEX PROCESS RELATIVE TO
NASH.  HOWEVER, FILTER AID IS NOT NEEDED AT THE SOLIDS DEWATERING FILTER, BECAUSE THE SULFEX REACTOR HAS A
HIGH SOLIDS CONCENTRATION WHICH ALLOWS BETTER NATURAL SOLIDS CONCENTRATION.  THIS CONTRASTS WITH NASH
PRECIPITATION, WHICH REQUIRES TWO TO THREE TIMES MORE LABOR TO BACKWASH PRESSURE FILTERS TO REMOVE
ACCUMULATED SOLIDS.  THIS SYSTEM IS CONSIDERED RELIABLE.

   -  ALTERNATIVE 3:  CARBON TREATMENT -- ACTIVATED CARBON FILTERS USED FOR THE MERCURY FEED STREAM WILL
EVENTUALLY DIMINISH INFILTRATION CAPACITY AND REQUIRE YEARLY REPLACEMENT.  PRETREATMENT FILTER CARTRIDGES
ALSO MUST BE CHANGED PERIODICALLY, E.G., MONTHLY OR QUARTERLY.  THE PH ADJUSTMENT SYSTEM WILL REQUIRE
CONTINUAL OPERATOR ATTENTION AND MAINTENANCE.  THE ENTIRE CARBON TREATMENT PROCESS WILL REQUIRE LESS O&M  
LABOR THAN ANY OF THE CHEMICAL TREATMENT TECHNOLOGIES.  O&M IS STRAIGHTFORWARD AND RELATIVELY SIMPLE, IN
PARTICULAR BECAUSE THE REPLACED CARTRIDGE FILTERS AND CARBON FILTERS INVOLVE MODULAR UNITS WHICH ARE READILY
REMOVED WHEN SPENT AND RAPIDLY INSTALLED WHEN NEW.

IN COMPARING THE THREE TREATMENT SYSTEMS RELATIVE TO RELIABILITY, IT APPEARS AS IF THE SODIUM SULFHYDRATE
PROCESS MIGHT HAVE THE HIGHEST OPERATION AND MAINTENANCE (O&M) COSTS BASED UPON THE MUCH HIGHER VOLUMES   OF
SLUDGE PRODUCED.  HOWEVER, AS THE NEXT SUBSECTION DISCUSSES IN MORE  DETAIL, O&M COSTS FOR THE "SULFEX"
PROCESS ARE SIMILAR BECAUSE OF THE MORE COMPLEX TREATMENT PROCESS WHICH REQUIRES GREATER OPERATOR ATTENTION. 
THIS, THEREFORE, WILL LIKELY OFFSET THE LESSER SLUDGE HANDLING AND DISPOSAL REQUIREMENTS OF THE "SULFEX" AND
CARBON TREATMENT PROCESSES.  IN ALL, CARBON TREATMENT SYSTEMS WILL STILL HAVE LESSER O&M   REQUIREMENTS THAN



EITHER OF THE OTHER TWO TREATMENT SYSTEMS.

DEMONSTRATED PERFORMANCE -- THE PROBABILITY OF THE SUCCESS OF EACH TECHNOLOGY REQUIRES EVALUATION BASED ON AN
ANALYSIS OF ITS HISTORICAL PERFORMANCE AT SIMILAR SITES OR FOR SIMILAR WASTES.  A QUALITATIVE ASSESSMENT OF
EACH TECHNOLOGY REQUIRES EVALUATION BASED ON AN ANALYSIS OF ITS HISTORICAL PERFORMANCE AT SIMILAR SITES OR
FOR SIMILAR WASTES.  A QUALITATIVE ASSESSMENT OF EACH TECHNOLOGY'S POTENTIAL PERFORMANCE IS PROVIDED BELOW.

        A. SODIUM SULFHYDRATE

           THIS PROCESS HAS BEEN USED SUCCESSFULLY FOR THE PAST 2 YEARS AT
           LCP CHEMICAL IN ORRINGTON, MAINE.  MERCURY CONCENTRATION IN THE
           OUTFALL DISCHARGE IS OFTEN NONDETECTABLE AND GENERALLY DOES NOT
           EXCEED 5 TO 6 PPB.  THE ANALYTICAL LIMIT OF DETECTION USED TO
           MONITOR THE OUTFALL IS 0.5 PPB.

           NO OTHER SYSTEM WAS REPORTED IN USE IN THE LITERATURE.  HOWEVER,
           AS LONG AS KEY PROCESS VARIABLES ARE CAREFULLY CONTROLLED (REFER
           TO SITE VISIT NOTES IN APPENDIX 3 OF THE FS), THIS PROCESS
           SHOULD BE SUCCESSFUL AT THE SALTVILLE SITE.
           THIS PROCESS IS CONSIDERED TO BE A DEMONSTRATED ALTERNATIVE.

        B. IRON SULFIDE ("SULFEX")

           THIS PROCESS HAS BEEN DEMONSTRATED ON MANY METAL-BEARING
           WASTEWATERS, PRIMARILY FROM PLATING AND FINISHING OPERATIONS.
           CURRENTLY, OVER 80 SULFEX INSTALLATIONS EXIST, AND METAL
           REMOVALS TO LESS THAN 5 PPB ARE TYPICALLY BEING ACHIEVED FOR
           MOST METALS.  PERMUTIT, MANUFACTURER OF THE SULFEX PROCESS, HAS
           REVIEWED THE SALTVILLE LEACHATE AND FEELS THAT ITS SYSTEM IS
           APPLICABLE AND CAN REACH THE REQUIRED AVERAGE DISCHARGE LIMIT OF
           20 PPB.  AS IT DOES NOW FOR ALL ITS INSTALLATIONS, PERMUTIT MAY
           BE ABLE TO PROVIDE A PERFORMANCE GUARANTEE THAT IT CAN MEET THE
           20 PPB LIMIT.  THIS GUARANTEE IS BASED ON THEIR EXPERIENCE WITH
           MERCURY REMOVAL AS ONE OF MANY CONTAMINANTS IN A MIXED WASTE
           STREAM TREATED BY SULFEX, AND ON AN EVALUATION OF EXPECTED
           SULFEX EFFECTIVENESS.
           THIS PROCESS IS CONSIDERED TO BE A DEMONSTRATED ALTERNATIVE.

        C. CARBON FILTRATION

           DISCUSSIONS WITH CALGON CORPORATION, A MAJOR CARBON MEDIA
           MANUFACTURER, HAVE CONFIRMED THAT MERCURY CAN BE TREATED
           EFFECTIVELY TO THE DISCHARGE LIMITS REQUIRED FOR THIS PROJECT.
           CALGON BASES ITS PROJECTIONS ON CURRENT AND PAST EXPERIENCE WITH
           REMAINING MERCURY AT SIMILAR OR HIGHER CONCENTRATIONS TO THOSE
           IN THE SALTVILLE LEACHATE.  THIS POSITION AGREES WITH THE
           LABORATORY AND PILOT-SCALE TESTING UNDERTAKEN BY GEORGIA-PACIFIC
           FOR THE EPA IN 1974.  THEIR WORK FOUND THAT MERCURY
           CONCENTRATIONS OF 800 PPB AND HIGHER WERE REDUCED TO 10 TO 20
           PPB AFTER CARBON ADSORPTION TREATMENT.

FROM THESE CONSIDERATIONS, CARBON FILTRATION IS DEEMED A DEMONSTRATED TECHNOLOGY.

IMPLEMENTABILITY --

THE IMPLEMENTABILITY OF A REMEDIAL ALTERNATIVE IS ITS EASE OF INSTALLATION OR CONSTRUCTIBILITY AND THE TIME
REQUIRED TO ACHIEVE A GIVEN LEVEL OF RESPONSE.

CONSTRUCTIBILITY -- THE CONSTRUCTIBILITY OF A REMEDIAL ALTERNATIVE IS ESSENTIALLY THE ABILITY TO CONSTRUCT OR
PHYSICALLY IMPLEMENT A PRACTICAL REMEDIAL ALTERNATIVE.  FOR SALTVILLE, THIS INVOLVES THE CONSTRUCTION OF A
WORKABLE TREATMENT SYSTEM ON A GIVEN SITE ADJACENT TO WASTE POND 5.

EACH OF THE THREE REMAINING TREATMENT ALTERNATIVES BEING EVALUATED (NASH PRECIPITATION, SULFEX PRECIPITATION,



AND CARBON FILTRATION) HAVE SIMILAR CONSTRUCTION REQUIREMENTS.  THE SITE TENTATIVELY SELECTED FOR
CONSTRUCTION OF THE TREATMENT FACILITY (REFER BACK TO FIGURE 8) MUST BE GRUBBED AND GRADED, FOR THE FIRST TWO
TECHNOLOGIES, A CONCRETE FOUNDATION WILL BE POURED FOR A 100 FT X 100 FT AREA, 30 FT X 50 FT OF WHICH WILL BE
COVERED BY A METAL-CLAD AND ROOFED BUILDING.  THE BUILDING WILL HAVE SMALL LABORATORY FACILITIES, CERTAIN
CRITICAL EQUIPMENT (SUCH AS PUMPS AND CHEMICAL STORAGE, AND MIXING TANKS WHICH NEED WEATHER PROTECTION), A
STORAGE AND MAINTENANCE AREA, AND AN ADMINISTRATION/WORK OFFICE FOR A TWO-MAN STAFF.
THE CONCRETE FOUNDATION AREA FOR THE CARBON TREATMENT ALTERNATIVE IS EXPECTED TO COVER ONLY 30 FT X 50 FT,
ONE-HALF OF WHICH WILL SUPPORT A BUILDING OF THE TYPE AND FUNCTIONS DESCRIBED FOR THE SULFUR PRECIPITATION
ALTERNATIVES.

THERE ARE NO KNOWN LIMITATIONS TO CONSTRUCTING ANY OF THE THREE TREATMENT ALTERNATIVES ON THE SITE. 
EQUIPMENT TO CONSTRUCT THE PLANT AND UNIT OPERATIONS FOR PLANT PROCESSES ARE READILY AVAILABLE.   UTILITIES
(WATER AND ELECTRICITY) EXIST AT THE MUNICIPAL WASTEWATER PLANT 100 YARDS SOUTHWEST OF THE SITE.  THAT PLANT
COULD RECEIVE SANITARY DISCHARGE FROM THE LEACHATE TREATMENT PLANT.

TIME -- 

THE TIME TO IMPLEMENT AND THE TIME TO ACHIEVE BENEFICIAL RESULTS ARE TWO CRITICAL ASPECTS OF REMEDIAL
PLANNING.

         TIME TO IMPLEMENT -- VENDOR ESTIMATES AND CONSTRUCTION EXPERIENCE
         AT SIMILAR SITES HAVE BEEN USED TO PROJECT THE TIME OF
         IMPLEMENTATION FOR EACH OF THE THREE PROPOSED ALTERNATIVES.  PILOT
         TESTING OF EACH TECHNOLOGY IS ANTICIPATED TO OCCUR DURING THE
         CONCEPTUAL DESIGN PHASE OF WORK WHICH FOLLOWS THIS FEASIBILITY
         STUDY.  JAR TESTING WILL BE NEEDED FOR EACH SULFUR PRECIPITATION
         TREATMENT METHOD, AND A BENCH-SCALE CARBON FILTER SHOULD BE TESTED
         ALSO.  TESTING RESULTS WILL CONFIRM THE EFFECTIVENESS AND COST
         PERFORMANCE OF EACH TECHNOLOGY.  TESTING WILL PROBABLY REQUIRE A
         PERIOD OF 6 TO 8 WEEKS TO COMPLETE.

         TIME TO IMPLEMENT ANY ONE OF THE ALTERNATIVES IS CONSIDERED AS THE
         TIME TO PURCHASE EQUIPMENT, INSTALL SHAKEDOWN, AND BEGIN FULL
         OPERATION OF THE TREATMENT PLANT.  IT IS EXPECTED THAT THE MINIMUM
         TIME REQUIRED TO ACCOMPLISH THESE TASKS WILL BE AS FOLLOWS
         (EXCLUDING TIME FOR OBTAINING NECESSARY PERMITS, WHICH IS ASSUMED
         TO BE THE SAME FOR EACH TREATMENT ALTERNATIVE):

                     TECHNOLOGY               NO. OF WEEKS

                  SODIUM SULFHYDRATE            24 - 40

                  "SULFEX" (IRON SULFIDE)       24 - 40

                  CARBON FILTRATION             18 - 24.

         SULFIDE PROCESSES WILL REQUIRE THE MOST TIME BECAUSE EQUIPMENT
         MUST BE PURCHASED FROM A NUMBER OF VENDORS.  ADDITIONAL TIME IS
         SPENT IN PREPARING BID PACKAGES AND SPECIFICATIONS FOR EACH VENDOR
         AND IN ENSURING THAT PUMPS, TANKS, PIPING, AND CHEMICAL FEED
         SYSTEMS, FOR EXAMPLE, FROM DIFFERENT SOURCES ARE WELL INTEGRATED.
         THE "SULFEX" PROCESS MAY REQUIRE LESS IMPLEMENTATION TIME BECAUSE
         MUCH EQUIPMENT IS AVAILABLE FROM A SINGLE MANUFACTURER WHO CAN
         ALSO INSTALL THE TREATMENT SYSTEM.  HOWEVER, IT WILL BE CONSIDERED
         TO HAVE A IMPLEMENTATION TIME EQUAL TO NASH TO BE CONSERVATIVE.

         THE CARBON FILTRATION TECHNOLOGY IS AVAILABLE FROM A SINGLE
         VENDOR.  FILTERS ARE KEPT "ON THE SHELF" FOR IMMEDIATE APPLICATION
         AND CAN BE DISPATCHED TO SITES VERY QUICKLY.  INSTALLATION IS
         RAPID AND RELATIVELY EASY.  CONSTRUCTION OF SITEWORK, BUILDING,
         AND SURGE AND EQUALIZATION TANKS AND INSTALLATION OF UTILITIES
         WILL REQUIRE THE MOST TIME FOR IMPLEMENTATION OF THIS ALTERNATIVE.



       - TIME TO ACHIEVE BENEFICIAL RESULTS
         MERCURY CONCENTRATION IN POND 5 DISCHARGE TO THE RIVER WILL
         DECREASE FROM A PEAK OF 120 PPB TO BELOW 20 PPB IMMEDIATELY UPON
         FULL OPERATION OF ANY ONE OF THE THREE ALTERNATIVES.

SAFETY --

         EACH TECHNOLOGY WAS EVALUATED WITH REGARD TO SAFETY DURING
         CONSTRUCTION AND OPERATION.  IN GENERAL, THE GUIDELINES OF EPA,
         OSHA, NIOSH, AND THE U.S. ARMY CORPS OF ENGINEERS WILL BE FOLLOWED
         DURING EACH STAGE OF REMEDIAL CONSTRUCTION AT THE SITE IN ORDER TO
         PREVENT SAFETY HAZARDS TO ON-SITE WORKERS.

         CONSTRUCTION ACCIDENT RISKS WILL BE LIMITED TO HAZARDS TYPICAL IN
         THE INDUSTRY FOR WORK INVOLVING CONCRETE SITEWORK, BUILDING
         ERECTION, MECHANICAL EQUIPMENT INSTALLATION, AND UTILITY SERVICE
         CONNECTION.  BECAUSE THE CONSTRUCTION SITE IS ABOVE THE WASTE POND
         LEACHATE BY MORE THAN 60 FEET AND NO MERCURY VAPOR EMISSIONS HAVE
         BEEN DETECTED DURING RECENT SITE VISITS, EVEN ON VERY HOT DAYS
         EXPECTED TO RELEASE VOLATILES, NO CONTACT WITH HAZARDOUS
         SUBSTANCES IS POSSIBLY BY WORKERS EXCEPT FOR DURING CONSTRUCTION
         OF THE SURGE TANK IN THE LEACHATE AND PLUGGING OF THE OUTFALL
         PIPE.  CONSTRUCTION SITEWORK WILL OTHERWISE OCCUR IN
         NONCONTAMINATED AREAS.

NO EXPOSURE TO THE SURROUNDING COMMUNITY SHOULD OCCUR FOR ANY PROCESS REAGENT OR CHEMICAL REACTION OCCURRING
AT THE SITE.  BASED ON THE ABOVE REVIEW, NONE OF THE THREE ALTERNATIVES POSES AN UNUSUAL SAFETY   HAZARD. 
CARBON FILTRATION INVOLVES THE LEAST EXPOSURE OF WORKERS TO TOXIC OR DANGEROUS MATERIALS.

UPGRADING RUNON CONTROL WITH CONCURRENT TREATMENT BY EITHER OF THE THREE SYSTEMS WILL RESULT IN A DECREASE IN
BOTH DISCHARGE FLOW AND DISCHARGE MERCURY CONCENTRATIONS FROM THE NO ACTION LEVELS.  THE MERCURY
CONCENTRATION FROM THE WASTE POND 5 OUTFALL WILL DECREASE TO BELOW 20 PPB.  AT THIS MERCURY CONCENTRATION,
THE RIVER SURFACE WATER AND SEDIMENT LEVELS WILL APPROACH AND BE MAINTAINED AT 0.05 PPB AND 0.5 PPM. THE
REDUCTION IN DISCHARGE FLOW AND CONCENTRATION WILL RESULT IN A DECREASE IN THE FLUX OF MERCURY INTO THE RIVER
FROM A NO ACTION AVERAGE VALUE OF 10 G/DAY TO 1.6 G/DAY.

DISTURBANCES TO THE AREA AROUND THE WASTE POND 5 DISCHARGE WILL OCCUR AS A RESULT OF THE CONSTRUCTION OF A
TREATMENT FACILITY.  HOWEVER THE DISTURBANCE IS CONSIDERED TO HAVE A NEGLIGIBLE IMPACT ON THE AQUATIC AND
TERRESTRIAL ECOSYSTEMS.  CONSEQUENTLY, THE TREATMENT OF WASTE POND 5 DISCHARGE CONCURRENT WITH UPGRADING
RUNON CONTROL WILL BE EFFECTIVE IN REDUCING MERCURY CONCENTRATIONS TO LEVELS CONSIDERED PROTECTIVE OF THE  
ENVIRONMENT.

UPGRADING RUNON CONTROL WITH CONCURRENT TREATMENT OF THE DISCHARGE FROM WASTE POND 5 WILL EVENTUALLY RESULT
IN A DECREASE IN BOTH DISCHARGE FLOW AND DISCHARGE MERCURY CONCENTRATIONS FROM THE NO ACTION LEVELS. THE FLOW
RATE FROM THE WASTE POND 5 OUTFALL WILL DECREASE FROM 0.05 TO 0.04 CFS WITH THE WATER BEING TREATED TO BRING
MERCURY CONCENTRATIONS IN THE DISCHARGE TO 17 PPB, AS STATED PREVIOUSLY.  AT THESE DISCHARGE RATES AND
MERCURY CONCENTRATIONS THE RIVER SURFACE WATER AND SEDIMENT LEVELS WILL APPROACH AND BE MAINTAINED AT 0.05
PPB AND 0.5 PPM IN A MINIMUM OF 10 YEARS.  THE ADVANTAGE OF THE TREATMENT ALTERNATIVE OVER AN ALTERNATIVE
WITH NO TREATMENT IS THAT SURFACE WATER CONCENTRATIONS OF MERCURY WILL NOT EXCEED 0.05 PPB.

THE POTENTIAL EXPOSURES VIA DIRECT CONTACT AND INHALATION DURING AND AFTER CONSTRUCTION OF THE TREATMENT
FACILITY ARE EXPECTED TO BE SIMILAR TO THE PREVIOUS ALTERNATIVE, WITH ADDITIONAL CONSIDERATION FOR THE
CONSTRUCTION AND OPERATION OF THE TREATMENT FACILITY.  THE CONSTRUCTION OF THE TREATMENT FACILITY WILL BE
OUTSIDE OF WASTE POND 5, IN AN AREA OF NO KNOWN CONTAMINATION.  HOWEVER, CONSTRUCTION OF THE SURGE TANK AND
THE PLUGGING OF THE OUTFALL PIPE WILL OCCUR IN CONTAMINATED AREAS SUGGESTING THAT WORKER EXPOSURE TO ELEVATED
LEVELS OF MERCURY IN SOILS AND LEACHATE IS POSSIBLE.  THE BODY DOSE LEVELS OF MERCURY RESULTING FROM SUCH
EXPOSURE ARE IMPOSSIBLE TO ESTIMATE DUE TO THE LIMITED AMOUNT OF SCIENTIFIC INFORMATION QUANTIFYING THE
DERMAL ABSORPTION OF MERCURY.  CONSTRUCTION OF THIS REMEDIAL ACTIVITY INCREASES THE CHANCE OF WORKER EXPOSURE
OVER THE NO ACTION ALTERNATIVE MAINLY DUE TO THE CONSTRUCTION OF A SURGE PUMP AND PLUGGING OF THE OUTFALL
PIPE.

THE OPERATION OF THE TREATMENT FACILITY INTRODUCES ADDITIONAL EXPOSURE TO OTHER HAZARDOUS MATERIALS (PROCESS
CHEMICALS FOR PH ADJUSTMENT SUCH AS H2SO4, AND NAOH) AND THE GENERATION OF POTENTIALLY HAZARDOUS SLUDGES. 



LABORATORY ACCIDENTS, SUCH AS CHEMICAL SPILLS ARE CONSIDERED TO PRESENT A POTENTIAL FOR EXPOSURE VIA DIRECT
CONTACT WITH ACIDS OR INHALATION OF ANY GASEOUS FUMES OR VAPORS.  ADDITIONAL RISKS INCURRED AS A RESULT OF
THE OPERATION OF THE TREATMENT ALTERNATIVE INCLUDE TRUCK ACCIDENTS RESULTING DURING THE TRANSPORTATION OF THE
SLUDGE TO AN OFFSITE RCRA FACILITY.

THE FS ESTIMATES THAT THE COST OF THIS ALTERNATIVE WOULD RANGE BETWEEN THE FOLLOWING:

                                    TOTAL     ANNUAL   PRESENT     TOTAL
                                   CAPITAL     O&M      WORTH     PRESENT
                                    COST      COSTS    OF ANNUAL   WORTH
     REMEDIAL ALTERNATIVE           ($)        ($)     COSTS ($)    ($)

   UPGRADE RUNON CONTROL WITH      860,052   245,687  1,946,407  2,806,459
   DITCHES/BERMS/DOWNCHUTES AND
   TREAT POND 5 OUTFALL USING
   SODIUM SULFHYDRATE
   PRECIPITATION

   UPGRADE RUNON CONTROL WITH     2,143,052  219,687  1,750,407  3,894,459
   DITCHES/BERMS/DOWNCHUTES AND
   TREAT POND 5 OUTFALL USING
   IRON SULFIDE (SULFEX)
   PRECIPITATION

   UPGRADE RUNON CONTROL WITH       840,052  182,687  1,469,407  2,309,459
   DITCHES/BERMS/DOWNCHUTES AND
   TREAT POND 5 OUTFALL USING
   CARBON FILTRATION.

THIS DOES NOT INCLUDE COSTS FOR A GROUNDWATER MONITORING SYSTEM. THESE COSTS WILL DEVELOPED WHEN FURTHER
STUDIES ON THE HYDROLOGY ARE COMPLETED.

ALTERNATIVE 4:  UPGRADE RUNON CONTROLS WITH DITCHES/BERMS/DOWNCHUTES, CAP POND 5 WITH SYNTHETIC MEMBRANE
LINER, INSTALL GROUND WATER MONITORING SYSTEM, AND TREAT OUTFALL USING EITHER SULFIDE PRECIPITATION  
TECHNIQUES OR CARBON ADSORPTION.

ALTERNATIVE 4 COMBINES ALTERNATIVES 2 AND 3 AND INCLUDES CAPPING OF WASTE POND 5.  ALTERNATIVE 2 AND 3 HAVE
BEEN DESCRIBED PREVIOUSLY, HENCE THIS SECTION WILL FOCUS ON CAPPING.  CAPPING IS A VERY FEASIBLE REMEDIAL
ALTERNATIVE COMPONENT (BUT NOT A REMEDIAL ALTERNATIVE ALONE) FOR WASTE POND NO. 5, BECAUSE OF ITS POTENTIAL
TO PREVENT SURFACE WATER INFILTRATION INTO THE SLUDGE AND CONSEQUENTLY REDUCE THE AMOUNT OF   CONTAMINATION
MIGRATING TO THE NFHR.  THE APPROACH TO CAPPING FORMULATED IN PREVIOUS SECTIONS IS EXPECTED TO ACCOUNT FOR
SETTLEMENT AND STABILITY PROBLEMS, AND IF IMPLEMENTED PROPERLY, IS EXPECTED TO BE REASONABLY EFFECTIVE.

THE COVER DESIGN IS IN COMPLIANCE WITH RCRA CLOSURE AND POST CLOSURE CARE REQUIREMENTS IN THAT THE COVER IS
DESIGNED TO:

   -  PROVIDE LONG-TERM MINIMIZATION OF MIGRATION OF LIQUIDS;
   -  FUNCTION WITH MINIMUM MAINTENANCE:
   -  PROMOTE DRAINAGE; AND
   -  ACCOMMODATE SETTLING AND SUBSIDENCE SO THAT THE COVER'S INTEGRITY IS
      MAINTAINED.

A CROSS-SECTION OF THE PROPOSED CAP DESIGN IS ILLUSTRATED IN FIGURE 9.  IN GENERAL, THIS CAP DESIGN EMPLOYS
THE USE OF A 100 MIL (0.1 INCHES) FLEXIBLE MEMBRANE LINER (FML) DESIGNED TO COVER THE ENTIRE 70-75  ACRES OF
WASTE POND 5.  FILL AND GEOTEXTILE MATERIALS ARE ALSO EMPLOYED TO STABILIZE THE SLUDGE SURFACE.  THE COVER
WILL BE SLOPED IN GENERAL CONFORMANCE WITH THE DISCONTINUOUS OR NOT CONSISTENT WITH THE GENERAL   SLOPE,
DIVERSION PIPES OR CHANNELS WILL BE PLACED OVER THE COVER TO CONVEY THE WATER.  IF DEPRESSIONS IN THE COVER
EXIST, PUMPING MAY BE REQUIRED TO REMOVE THIS WATER.  THE COVER MAY REQUIRE REINFORCEMENT IN   THOSE AREAS. 
THE CAP MAY BE FITTED WITH COMPENSATION JOINTS THAT WILL ACCOMMODATE SETTLEMENT IF IT OCCURS.  A COMPENSATION
JOINT IS AN AREA WHERE THE LINER MATERIAL IS FOLDED.  IF TENSION IS APPLIED, THE LINER WILL COMPENSATE BY
UNFOLDING.

PERFORMANCE --



THE CAPPING OF WASTE POND NO. 5, TOGETHER WITH UPGRADED SURFACE WATER RUNON CONTROLS, WILL MINIMIZE SURFACE
WATER INFILTRATION WHICH ARE BOTH MAJOR CONTRIBUTORS TO THE CAUSE OF MERCURY CONTAMINATION OF THE   NFHR.  A
LARGE PERCENTAGE OF THE WATER THAT SEEPS THROUGH THE SLUDGE AND MOBILIZES MERCURY COMES FROM PRECIPITATION
AND SURFACE WATER RUNON FROM UPLAND AREAS.  A PROPERLY FUNCTIONING COVER WILL PREVENT SOME OF THIS WATER FROM
COMING INTO CONTACT WITH THE MERCURY SLUDGE AND THEREFORE REDUCE THE ENVIRONMENTAL AND HEALTH HAZARD FROM THE
POND.  PEAK MERCURY CONCENTRATIONS WILL BE REDUCED.  MERCURY FLUX WILL BE REDUCED AS WELL.

CAPPING WILL BE PARTICULARLY EFFECTIVE FOR THE WASTE POND BECAUSE MOST OF THE MERCURY IS LOCATED IN THE UPPER
LAYERS OF THE SLUDGE (18 FEET) ABOVE THE WATER TABLE.  CONSEQUENTLY, A LARGE PERCENTAGE OF THE WATER THAT
COMES IN CONTACT WITH THE MERCURY SEEPS DOWN FROM THE SURFACE.  GROUND WATER BASE FLOW ACCOUNTS FOR THE
REMAINING FLOW OUT OF THE OUTFALL, HOWEVER, A GROUND WATER STUDY IS NECESSARY TO DETERMINE THE FLOW.

SITE CONDITIONS THAT COULD POTENTIALLY AFFECT THE PERFORMANCE OF A COVER ARE SLUDGE INSTABILITY AND
SETTLEMENT CHARACTERISTICS.  AS INDICATED IN SECTION 3 OF THE FS, THERE IS GREAT POTENTIAL FOR THE SLUDGE TO
SETTLE WHEN SUBJECTED TO HEAVY LOADS.  THE CAP DESIGN INTRODUCED IN THIS STUDY HAS BEEN TAILORED TO
ACCOMMODATE THESE CONDITIONS.  THE CAP IS LIGHTWEIGHT AND MAY BE FITTED WITH COMPENSATION JOINTS TO
ACCOMMODATE ANY SETTLEMENT THAT MAY OCCUR.  LAYERS OF FILL AND GEOTEXTILE ARE INCLUDED IN THE DESIGN TO ADD
STABILITY TO THE SLUDGE SURFACE AND BEARING CAPACITY TO SUPPORT THE MACHINERY USED IN LINER INSTALLATIONS. 
ADDITIONAL GEOTEXTILE MATERIAL CAN BE APPLIED TO AREAS WHERE ADDITIONAL SUPPORT IS NEEDED.

WHEN EVALUATING USEFUL LIFE, A NUMBER OF FACTORS MUST BE CONSIDERED.  THE PRIMARY CONCERN OF LINERS EXPOSED
TO THE SUN IS DEGRADATION FROM ULTRAVIOLET RADIATION.  SCHLEGAL HAS INDICATED THAT A LINER MANUFACTURED WITH
2 PERCENT CARBON BLACK IS EXPECTED TO BE SUFFICIENTLY RESISTANT TO ULTRAVIOLET DEGRADATION.  IN ADDITION, THE
THICKER THE LINER, THE LESS IMPACT ULTRA VIOLET DEGRADATION WILL HAVE ON   LINER INTEGRITY.  REPRESENTATIVES
OF SCHLEGAL LINING COMPANY HAVE INDICATED THAT THICK LINERS (I.E., 100 MIL) INSTALLED IN ARID CLIMATES WITH
PROLONGED EXPOSURE TO THE SUN, HAVE LASTED UP TO 50 YEARS SCHLEGAL   INDICATED THAT HUMID ENVIRONMENTS ARE
MORE FAVORABLE FOR LINERS.  THUS, IT IS CONCEIVABLE THAT A THICKER GAUGED LINER INSTALLED IN CLIMATIC
CONDITIONS CHARACTERISTIC OF VIRGINIA WILL REMAIN STRUCTURALLY STABLE   FOR AT LEAST A 50-YEAR PERIOD.  AT
THE END OF THIS PERIOD, COMPLETE LINER REPLACEMENT MAY BE REQUIRED.

ANOTHER CONSIDERATION UNDER USEFUL LIFE IS THE EFFECT OF CONTINUAL STRESS ON THE LINER.  THREE CONCEIVABLE
OCCURRENCES COULD CAUSE CONTINUAL STRESSING OF THE LINER:

            -  PONDING OF WATER;

            -  DIFFERENTIAL SETTLEMENT OF THE SLUDGE; AND

            -  GROUND SUBSIDENCE DUE TO WATER TABLE LOWERING.

AS STATED EARLIER, THE LINER SYSTEM IS CAPABLE OF ENDURING THESE STRESSES FOR PROLONGED PERIODS OF TIME. 
HOWEVER, IT IS CONCEIVABLE THAT BREACHES COULD OCCUR.  THE ADVANTAGES OF LEAVING THE LINER EXPOSED ARE THAT
FAILURES CAN BE QUICKLY DETECTED AND THE LINER CAN BE EASILY ACCESSED FOR REPAIRS.  THUS, A BREACH COULD BE
DETECTED AND REPAIRED BEFORE UNFAVORABLE EVENTS OCCUR.  CONSEQUENTLY, THE USEFUL LIFE OF THE   LINER IS
PROLONGED DUE TO THE EASE IN MONITORING AND REPAIR OF THE LINER.

RELIABILITY --

FLEXIBLE MEMBRANE LINERS HAVE GAINED WIDESPREAD USE AS BARRIER LAYERS IN THE RECENT PAST.  THEY HAVE BEEN
INSTALLED IN LINER SYSTEMS, UNDER LIQUID IMPOUNDMENTS AND DISPOSAL UNITS, IN COVER SYSTEMS OVER WASTE
DISPOSAL UNITS, AND OTHER LIQUID AND WASTE BARRIER APPLICATIONS. THEY HAVE BEEN DEMONSTRATED TO BE EFFECTIVE
IN PREVENTING MIGRATION OF LIQUIDS.  A FLAWLESS FML IS VIRTUALLY IMPERMEABLE.  HOWEVER, CONSTRUCTION
FABRICATION FLAWS ARE SOMETIMES UNAVOIDABLE AND THEREFORE IT CANNOT BE ASSUMED THAT FMLS ARE LEAK FREE. 
NEVERTHELESS, A WELL CONSTRUCTED FML CAN BE AN EXTREMELY EFFECTIVE BARRIER.

EXPOSED FMLS HAVE BEEN INSTALLED AS COVERS OVER LIQUID IMPOUNDMENTS, RESERVOIRS, AND ANAEROBIC DIGESTERS AND
HAVE PERFORMED EXTREMELY WELL THICK GAUGED FMLS (I.E., 80 TO 150 MIL) HAVE ENDURED HOT, ARID CLIMATES FOR
PERIODS OF UP TO 50 YEARS.

LINING COMPANIES HAVE INSTALLED THICK FMLS AS BARRIER LAYERS OVER ANAEROBIC DIGESTERS.  IN THESE APPLICATIONS
THE LINER IS DESIGNED TO CONFORM WITH THE LIQUID LEVEL OF THE IMPOUNDMENT.  THE THICKER GAUGES OF FMLS HAVE
BEEN USED DUE TO THEIR STRENGTH CAPABILITIES IN ACCOMMODATING THE STRESSES RESULTING FROM LIQUID LEVEL
MOVEMENT.  THESE FMLS HAVE BEEN REPORTED TO PERFORM EXTREMELY WELL WITH LITTLE OR NO DIFFICULTIES IN THESE
APPLICATIONS.



GEOTEXTILES AND FILL LAYERS HAVE BEEN USED IN MANY APPLICATIONS TO ENHANCE STABILITY AND IMPROVE BEARING
CAPACITY UNDERNEATH HIGHWAYS, ALONG SLOPES UNDER WASTES DISPOSAL UNITS, ETC.  IT IS EXPECTED THAT THE  
SUPPORT LAYER DESIGN WILL BE SUFFICIENT TO SUPPORT MACHINERY USED IN LINER APPLICATIONS.  WHERE EXTREMELY
SOFT SLUDGE IS ENCOUNTERED, ADDITIONAL LAYERS OF GEOTEXTILE MAY BE USED TO ENHANCE STABILITY.

OPERATION OF THE CAPPING SYSTEM MAY INVOLVE SURFACE WATER PUMPING IF DEPRESSIONS IN THE LINER SYSTEM ARE
EVIDENT AND PROLONGED PONDING OCCURS.  CONTINUAL MONITORING OF THE SITE WILL BE REQUIRED TO SCAN FOR TEARS OR
BREACHES IN THE LINER.  MAINTENANCE MAY BE REQUIRED IF BREACHES OR TEARS OCCUR OR IF THE SLOPE OF THE SURFACE
WATER CONVEYANCE SYSTEM IS DISTURBED.  MAINTENANCE WILL INVOLVE RELATIVELY SIMPLE LINER PATCHING   ACTIVITIES
AND REASSEMBLEMENT OF THE PIPE SYSTEM.

OPERATION (I.E., PUMPING OF SURFACE WATER) OF THE SITE COULD OCCUR RATHER FREQUENTLY DURING WINTER AND SPRING
MONTHS IF PONDING OF WATER OCCURS.  HOWEVER, THE PUMPING ACTIVITIES WOULD BE RATHER SIMPLE BECAUSE   WATER
WOULD ONLY BE PUMPED TO THE PERIMETER RUN-ON CONTROL SYSTEM OR ONE OF THE MAIN SURFACE WATER CONVEYANCE PIPES
INSTALLED OVER THE LINERS. MONITORING OF CAP INTEGRITY SHOULD BE RATHER FREQUENT (I.E., MONTHLY) SO THAT
FAILURES CAN BE DETECTED AND REPAIRED EXPEDITIOUSLY.

IMPLEMENTABILITY --

CONSTRUCTION OF THE CAP WILL BE COMPLICATED BY THE SETTLEMENT AND STABILITY CHARACTERISTICS OF THE SLUDGE. 
EXTREME PRECAUTIONS WILL HAVE TO BE TAKEN TO AVOID DISTURBING THE SLUDGE.  STABILITY PROBLEMS WERE
ENCOUNTERED DURING AND AFTER THE CONSTRUCTION OF A PORTION OF THE RUNON CONTROL SYSTEM OVER THE SLUDGE. 
HOWEVER, BY USING CAREFUL TECHNIQUES, THE CONSTRUCTION WAS SOMEWHAT SUCCESSFUL.  THE CONTRACTOR PLACED A  
GEOTEXTILE OVER THE SURFACE OF THE SLUDGE TO ATTEMPT TO STABILIZE THE SURFACE.  SUBSEQUENTLY, LAYERS OF THE
RUNON CONTROL SYSTEM WERE PLACED IN THIN LIFTS TO AVOID SUBSTANTIAL DISTURBANCE.  PRECAUTIONS WERE TAKEN TO
AVOID INDUCING SUBSTANTIAL MACHINERY LOADS ON THE SYSTEM.

SIMILAR PRECAUTIONS SHOULD BE TAKEN DURING INSTALLATION OF THE COVER SYSTEM.  THE LAYERS OF FILL AND
GEOTEXTILES ARE EXPECTED TO PROVIDE SUFFICIENT BEARING CAPACITY AND STABILITY ENHANCEMENT FOR CONSTRUCTION
ACTIVITIES.  SUBSTANTIAL MACHINERY LOADS SHOULD BE AVOIDED OVER THE SOFTEST PORTIONS OF THE SITE (I.E., THE
WESTERLY AND CENTRAL PORTIONS).  IN THESE AREAS IT MAY BE MORE FEASIBLE TO MANUALLY INSTALL THE FML. 
SCHLEGAL HAS INDICATED THAT THE LINER MATERIAL CAN BE MANUFACTURED IN SMALLER, MORE MANAGEABLE ROLLS. 
ADDITIONAL LAYERS OF GEOTEXTILES MAY BE PLACED IF ADDITIONAL SUPPORT IS NEEDED.

IT IS CONCEIVABLE THAT CONSTRUCTION WILL BE PROLONGED DUE TO DIFFICULTIES ENCOUNTERED DURING CONSTRUCTION. 
INSTALLATION OF A LINER OVER A STABLE FOUNDATION COULD BE ACCOMPLISHED IN APPROXIMATELY 1 MONTH. HOWEVER, THE
STRUCTURAL DIFFICULTIES ASSOCIATED WITH WASTE POND NO. 5 COULD PROLONG CONSTRUCTION FROM 2 TO 3 MONTHS.  THIS
ACCOUNTS FOR TIME TO INSTALL THE FILL AND GEOTEXTILE LAYERS.  IN ADDITION TO CONSTRUCTION   DIFFICULTIES,
CONTINGENCIES SUCH AS ADVERSE WEATHER CONDITIONS MUST BE CONSIDERED.  LINER MANUFACTURERS RECOMMEND THAT
LINERS NOT BE INSTALLED IN WINDY, WET, OR COLD WEATHER(TEMPERATURE BELOW 40 DEGREES F ARE  UNFAVORABLE).  IT
IS PROBABLE THAT ALL OR SOME OF THESE CONDITIONS WILL PERSIST THROUGHOUT THE YEAR (PARTICULARLY WINTER AND
SPRING).  THUS, TIME MUST BE SET ASIDE FOR THESE CONTINGENCIES.  SCHLEGAL ESTIMATES THAT AT LEAST 2 TO 3
WEEKS BE SET ASIDE TO ACCOUNT FOR WEATHER CONTINGENCIES. BASED ON THE ABOVE TIME ESTIMATES, IT APPEARS THAT
INSTALLATION OF A CAP OVER WASTE POND 5 COULD TAKE TAKE FROM 3 TO 6 MONTHS.

BENEFICIAL RESULTS MAY NOT BE SEEN IMMEDIATELY AFTER THIS TECHNOLOGY IS IMPLEMENTED.  RESULTS OF
CONCENTRATION MONITORING OF THE OUTFALL AFTER THE CONSTRUCTION OF A RUNON CONTROL SYSTEM SUGGESTS THAT THERE
IS AT LEAST A 6-MONTH LAG IN TIME TO SEE BENEFICIAL RESULTS.  THE LAG EXISTS BECAUSE OF THE TIME IT TAKES FOR
WATER TO INFILTRATE THROUGH THE SLUDGE.  THUS, IT IS CONCEIVABLE THAT BENEFICIAL RESULTS WILL NOT BE SEEN
UNTIL 6 MONTHS AFTER CONSTRUCTION.

SAFETY --

THERE ARE NO MAJOR SAFETY-RELATED ISSUES CONCERNING THREATS TO NEARBY COMMUNITIES AND THE ENVIRONMENT. 
THREATS TO THE ENVIRONMENT ARE NOT EXPECTED TO INCREASE DURING IMPLEMENTATION OF THIS ALTERNATIVE. WORKER
PROTECTION IN ACCORDANCE WITH OSHA MUST BE INSTITUTED DURING CAP CONSTRUCTION (PARTICULARLY DURING
INSTALLATION OF GEOTEXTILE AND FILL LAYERS).  EXTREME CARE WILL HAVE TO BE TAKEN WHEN DRIVING HEAVY  
CONSTRUCTION MACHINERY OVER THE SLUDGE TO AVOID STABILITY FAILURES AND VEHICLE ACCIDENTS.

RISK FROM EXPOSURE TO MERCURY VIA DIRECT CONTACT WITH CONTAMINATED SOILS OR LEACHATE WAS CONSIDERED POSSIBLE
FOR WORKERS DURING THE CONSTRUCTION OF THE CAP AND TREATMENT FACILITY.  ADDITIONALLY, EXPOSURE   VIA
INHALATION OF CONTAMINATED DUST OR VAPORS GENERATED BY THESE CONSTRUCTION ACTIVITIES WAS CONSIDERED POSSIBLE
FOR AREA RESIDENTS. EXPOSURES VIA THESE TWO ROUTES ARE CONSIDERED TO BE TEMPORARY, LASTING ONLY FOR THE



DURATION OF THE CONSTRUCTION PERIOD.  ONCE THE CAP IS IN PLACE EXPOSURE VIA DIRECT CONTACT OR INHALATION WILL
BE SIGNIFICANTLY REDUCED.

THE TREATMENT ALTERNATIVES PRESENT ADDITIONAL RISKS FROM EXPOSURE TO PROCESS CHEMICALS AND HAZARDOUS SLUDGES. 
THE RISK TO THE OPERATORS OF THE TREATMENT FACILITY WILL CONTINUE FOR THE DURATION OF TREATMENT   OPERATIONS. 
TRUCK ACCIDENTS RESULTING FROM THE TRANSPORTATION OF HAZARDOUS SLUDGES TO AN OFFSITE RCRA FACILITY IS
CONSIDERED TO PRESENT AN INSIGNIFICANT RISK.

THE TREATMENT OF WASTE POND 5 DISCHARGE WATER IN ADDITION TO UPGRADING RUNON CONTROLS AND THE PLACEMENT OF A
FULL SYNTHETIC FLEXIBLE MEMBRANE CAP OVER WASTE POND 5 WILL RESULT IN A DECREASE IN THE MERCURY
CONCENTRATIONS TO APPROXIMATELY 69 PPB.  THE RESULTANT FLUX OF 0.118 G/DAY MERCURY INTO THE RIVER WILL RESULT
IN APPROACHING AND ACHIEVING MERCURY CONCENTRATIONS OF 0.05 PPB IN SURFACE WATER AND 0.5 PPM IN   SEDIMENTS. 
AT THOSE LEVELS MERCURY LEVELS IN FISH TISSUE WILL FALL BELOW 1 PPM.  DISRUPTION OF THE AREA AROUND WASTE
POND 5 WILL RESULT DURING THE CONSTRUCTION OF THE TREATMENT FACILITY AND PLACEMENT OF THE   CAP HOWEVER THIS
DISRUPTION TO THE TERRESTRIAL AND AQUATIC ECOSYSTEMS IS CONSIDERED TO BE NEGLIGIBLE.  THE TREATMENT OF WASTE
POND 5 DISCHARGE CONCURRENT WITH UPGRADING RUN-ON CONTROL AND THE PLACEMENT OF A FULL   SYNTHETIC FLEXIBLE
MEMBRANE CAP WILL BE EFFECTIVE IN PROTECTING THE ENVIRONMENT.

THE FS ESTIMATES THAT THE COST OF THIS ALTERNATIVE WOULD RANGE BETWEEN THE FOLLOWING:

                                  TOTAL     ANNUAL    PRESENT      TOTAL
                                 CAPITAL     O&M       WORTH      PRESENT
                                  COST      COSTS    OF ANNUAL     WORTH
   REMEDIAL ALTERNATIVE           ($)        ($)     COSTS ($)      ($)

   UPGRADE RUNON CONTROL WITH    8,455,035  405,922   3,456,927  11,911,962
   DITCHES/BERMS/DOWNCHUTES,
   CAP POND 5 WITH SYNTHETIC
   MEMBRANE LINER, INSTALL
   GROUND WATER MONITORING
   SYSTEM, TREAT OUTFALL USING
   SODIUM SULFHYDRATE
   PRECIPITATION

   UPGRADE RUNON CONTROL WITH    9,738,035   379,922  3,260,927  12,999,962
   DITCHES/BERMS/DOWNCHUTES,
   CAP POND 5 WITH SYNTHETIC
   MEMBRANE LINER, INSTALL GWM
   SYSTEM, TREAT OUTFALL USING
   IRON SULFIDE (SULFEX)
   PRECIPITATION

   UPGRADE RUNON CONTROL WITH    8,435,035   342,922  2,979,927  11,414,962
   DITCHES/BERMS/DOWNCHUTES,
   CAP POND 5 WITH SYNTHETIC
   MEMBRANE LINER, INSTALL GWM
   SYSTEM, TREAT OUTFALL USING
   CARBON FILTRATION.

#RA
RECOMMENDED ALTERNATIVE

SECTION 121 OF SARA ADDS A NEW SECTION TO CERCLA THAT ESTABLISHES A VARIETY OF REQUIREMENTS RELATING TO THE
LEVEL OF CLEANUP FOR REMEDIAL ACTIONS UNDER CERCLA.  THIS SECTION CODIFIES MANY OF THE EXISTING  
REQUIREMENTS UNDER THE NCP, BUT ALSO ESTABLISHES ADDITIONAL DIRECTIONS FOR SELECTING PERMANENT REMEDIES AND
FOR MEETING STATE REQUIREMENTS (ARARS - LISTED IN TABLE 2).

THE BASIC REQUIREMENTS FOR A SELECTED REMEDY ARE THAT THE REMEDIAL ACTIONS BE:

   1)  PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT;
   2)  COST EFFECTIVE;



   3)  IN ACCORDANCE WITH THE NCP; AND
   4)  IN ACCORDANCE WITH NEW SARA PROVISIONS.

CONSIDERING THE CURRENT AND POTENTIAL SITE HAZARDS, THE RECOMMENDED ALTERNATIVE IS ALTERNATIVE 3. 
ALTERNATIVE 3 HAS BEEN CHOSEN AS A INTERIM ALTERNATIVE DUE TO THE STUDIES STILL NEEDED TO DEFINE THE EXTENT
OF CONTAMINATION.  THIS ALTERNATIVE CONSISTS OF UPGRADE RUNON CONTROL WITH DITCHES/BERMS/ DOWNCHUTES,
TREATMENT OF POND 5 OUTFALL, AND GROUNDWATER MONITORING.  IN ADDITION TO THIS INTERIM REMEDY, A GROUNDWATER
STUDY, BIOASSESSMENT, AND ADDITIONAL SAMPLING ALONG THE NFHR NEED TO BE IMPLEMENTED.  ONCE THESE STUDIES ARE
COMPLETE, A FINAL REMEDIAL ACTION COULD BE DEVELOPED.  IT SHOULD BE NOTED THAT AN INTERIM ALTERNATIVE DOES
NOT HAVE TO COMPLY WITH ALL SARA REQUIREMENTS. HOWEVER, THIS INTERIM ALTERNATIVE DOES MAKE USE OF TREATMENT
OPTIONS.

THE NO ACTION ALTERNATIVE IS NOT EFFECTIVE IN MITIGATING THE MERCURY EXPOSED HAZARD TO THE ENVIRONMENT AT THE
SALTVILLE SITE.  UNDER THE NO ACTION ALTERNATIVE, MERCURY CONCENTRATIONS IN THE SEDIMENT WILL REMAIN ABOVE
0.5 PPM AND MERCURY SURFACE WATER CONCENTRATIONS WILL EXCEED 0.05 PPB AT CERTAIN TIMES OF THE YEAR.  THESE
ENVIRONMENTAL CONDITIONS WILL RESULT IN MERCURY FISH TISSUE LEVELS GREATER THAN 1 PPM, AND WILL CONTINUE TO
ADVERSELY IMPACT THE INTEGRITY OF THE AQUATIC ECOSYSTEM (DECREASE IN SPECIES DIVERSITY AND VITALITY).  THE
CONCENTRATIONS OF 0.05 PPB IN SURFACE WATER AND 0.5 PPM IN SEDIMENTS. CONSEQUENTLY, THESE ALTERNATIVES
CONTRIBUTE TO THE EFFECTIVE AND TIMELY CLEANUP OF THE AQUATIC ENVIRONMENT AT THE SALTVILLE SITE.

#OEL
COMPARISON OF ALTERNATIVES AND CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

ALTERNATIVE 1

THE NO ACTION ALTERNATIVE IS REQUIRED BY THE NCP, 40 CFR 300.68, TO BE DEVELOPED AND CONSIDERED AS PART OF
THE CERCLA.  THE NO ACTION ALTERNATIVE DEVELOPED FOR THE SALTVILLE SITE CONSISTS OF CONTINUED COMPLIANCE TO
THE SPECIAL ORDER (ISSUED BY THE VSWCB TO OLIN CORPORATION ON AUGUST 1982), CONTINUED MONITORING AND ANALYSIS
OF FISH, AND RIVER SEDIMENTS AND WATER, MAINTENANCE OF EXISTING ONSITE RUNON CONTROL STRUCTURES, AND SITE
SECURITY.

THIS ALTERNATIVE DOES NOT MEET THE GOALS OF THE NCP WHICH ARE TO MINIMIZE OR MITIGATE THREATS TO THE HUMAN
HEALTH AND THE ENVIRONMENT AND PROVIDE ADEQUATE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT. FISH AND
FRESH WATER IN THE NFHR WILL CONTINUE TO RECEIVE MERCURY-CONTAMINATED WASTES.

THE NO ACTION ALTERNATIVE IS NOT IN COMPLIANCE WITH APPLICABLE FEDERAL AND STATE RCRA CLOSURE/POST CLOSURE
REQUIREMENTS (40 CFR 264 SUBPART G) AND DOES NOT ADDRESS GROUNDWATER CONTAMINATION (264 SUBPART F).  IT IS
PRESENTLY UNKNOWN TO WHAT EXTENT GROUNDWATER IS CONTAMINATED.

ALTERNATIVE 2

THIS ALTERNATIVE APPEARS TO HELP MINIMIZE THREATS TO THE ENVIRONMENT THROUGH A MODERATE REDUCTION OF THE FLOW
OF CONTAMINATED EFFLUENT FROM WASTE POND 5 TO THE NFHR.  THIS ALTERNATIVE DOES NOT, HOWEVER, APPEAR TO
PROVIDE ADEQUATE PROTECTION OF THE ENVIRONMENT BECAUSE THE UNTREATED, CONTAMINATED EFFLUENT WILL CONTINUE TO
ENTER THE NFHR AT ONLY A SLIGHTLY REDUCED VOLUME.  THIS ALTERNATIVE IS NOT IN COMPLIANCE WITH APPLICABLE
FEDERAL AND STATE RCRA CLOSURE AND GROUNDWATER MONITORING REQUIREMENTS AT 40 CFR 264 SUBPARTS G AND F.

RUNON CONTROLS SHOULD BE UPGRADED IN COMPLIANCE TO RCRA SPECIFICATIONS.  STATE STANDARDS APPEAR TO BE
EQUIVALENT TO THE FEDERAL RCRA STANDARDS.  APPROPRIATE AND RELEVANT REQUIREMENTS INCLUDE 40 CFR 264.301(C)
FOR LANDFILLS AND 264.221(D) FOR SURFACE IMPOUNDMENTS.  UNDER 264.301(C), THE RUNON CONTROL SYSTEM MUST BE
DESIGNED, CONSTRUCTED, OPERATED, AND MAINTAINED TO PREVENT FLOW ONTO THE ACTIVE PORTION OF THE LANDFILL
DURING A PEAK DISCHARGE FROM AT LEAST A 25-YEAR STORM.  UNDER 264.221(D), SURFACE IMPOUNDMENTS ARE REQUIRED
TO HAVE DIKES THAT ARE DESIGNED, CONSTRUCTED, AND MAINTAINED WITH SUFFICIENT INTEGRITY TO PREVENT MASSIVE
FAILURE OF THE DIKES.  THE RUNON CONTROL SYSTEM SPECIFIED IN THIS ALTERNATIVE IS DESIGNED TO WITHSTAND AT
LEAST A 25-YEAR STORM AND THE ASSOCIATED DIKES ARE DESIGNED TO HAVE SUFFICIENT STRUCTURAL INTEGRITY.  RUNOFF
CONTROLS AND ASSOCIATED COLLECTION AND HOLDING FACILITIES ARE NOT APPLICABLE NOR RELEVANT AND APPROPRIATE
REQUIREMENTS TO THIS ALTERNATIVE AT WASTE POND 5.  THE PURPOSE OF RUNON CONTROL IS TO REDUCE THE AMOUNT OF
WATER REACHING THE WASTE POND AND TO REDUCE THE AMOUNT OF CONTAMINATION RUN-OFF GENERATED.  THE RUNOFF
RESULTING FROM DIVERTING RUNON ONTO THE POND WILL REMAIN UNCONTAMINATED AND WILL FLOW NATURALLY INTO THE
NFHR.  ALTHOUGH THE UPGRADING OF RUNON CONTROLS DOES NOT APPEAR TO INVOLVE DIRECT CONTACT WITH THE
CONTAMINATED WASTES, OSHA SHOULD BE CONSULTED FOR PROPER WORKER SAFETY AND HEALTH   GUIDANCE PRIOR TO
COMMENCING ANY WORK AT THE SITE.



ASIDE FROM SPECIFIED DETECTION AND COMPLIANCE MONITORING PROGRAMS IN SUBPART F, CORRECTIVE ACTION
REQUIREMENTS AT 264.100 MAY ALSO BECOME APPLICABLE OR RELEVANT IF GROUNDWATER CONTAMINATION IS EVIDENT. 
UNDER THE RCRA REGULATIONS, CORRECTIVE ACTIONS MUST ATTAIN A GROUNDWATER CLEANUP STANDARD ESTABLISHED FOR
EACH FACILITY.  FOR A LIMITED NUMBER OF POTENTIAL CONTAMINANTS, A STANDARD IS SPECIFIED IN THE REGULATIONS AT
LEVELS CORRESPONDING TO NATIONAL INTERIM PRIMARY DRINKING WATER STANDARDS (NIPDWS) DEVELOPED PURSUANT TO THE
SAFE DRINKING WATER ACT. 40 CFR 141.11 SPECIFIES MAXIMUM CONTAMINANT LEVEL FOR MERCURY OF 0.002   MG/L.  IN
THE ABSENCE OF AN ACL OR A STANDARD BASED ON SAFE DRINKING WATER ACT DETERMINATIONS, THE GROUNDWATER
PROTECTION STANDARD OF 0.002 MG/L MERCURY (264.94) IS CONSIDERED A BACKGROUND LEVEL.  IT SHOULD BE NOTED THAT
THE STATE OF VIRGINIA HAS SPECIFIED A MORE STRINGENT MCL FOR MERCURY AT 0.0002 MG/L TO PROTECT GROUNDWATER
(SECTION 10.060.05 OF THE VIRGINIA HAZARDOUS WASTE MANAGEMENT REGULATIONS).

ALTERNATIVE 3

THE INFLUENT TO THE PROPOSED TREATMENT FACILITY (I.E., THE EXISTING POND 5 DISCHARGE) IS AN RCRA HAZARDOUS
WASTE (40 CFR 261.3(C)(2)).  IN ADDITION, WASTEWATER SLUDGE OR SPENT CARBON GENERATED BY THE TREATMENT  
PROCESS MAY BE CONSIDERED A CHARACTERISTIC RCRA HAZARDOUS WASTE, SINCE ITS EXPECTED MERCURY CONCENTRATION IS
SUFFICIENTLY HIGH TO CAUSE IT TO EXCEED THE EP TOXICITY LIMIT FOR MERCURY, 0.2 MG/L (40 CFR 261.24).

CONSTRUCTION AND OPERATION OF THE TREATMENT FACILITY MUST BE IN COMPLIANCE WITH RCRA FACILITY STANDARDS AND
ADMINISTRATIVE REQUIREMENTS FOR HAZARDOUS WASTE STORAGE, TREATMENT OR DISPOSAL FACILITIES UNDER 40   CFR PART
264 SUBPARTS A THROUGH H.  THE TREATMENT FACILITY WILL BE DESIGNED AND OPERATED IN ACCORDANCE WITH THESE
REQUIREMENTS. PERFORMANCE ASPECTS OF THE TREATMENT FACILITY WILL BE REGULATED UNDER THE CLEAN WATER ACT'S
NPDES PROGRAM GOVERNING WASTEWATER DISCHARGES, AS DISCUSSED BELOW AND WILL NOT BE REGULATED UNDER RCRA (40
CFR 261.4(A)(2)).

SLUDGE OR SPENT CARBON GENERATED DURING THE TREATMENT PROCESS WILL BE TEMPORARILY STORED ON-SITE WHILE
AWAITING OFF-SITE TRANSPORT AND DISPOSAL.  SLUDGE OR SPENT CARBON WILL NOT BE STORED ON-SITE FOR MORE THAN 90
DAYS.  THEREFORE, ACCORDING TO 40 CFR 262.34(A), THE ON-SITE STORAGE OF THESE HAZARDOUS WASTES WILL NOT
REQUIRE A RCRA PERMIT. HOWEVER, THEY MUST BE STORED IN COMPLIANCE WITH THE REQUIREMENTS OF 40 CFR PART 265
SUBPART I (INTERIM STATUS STANDARDS FOR STORAGE OF HAZARDOUS WASTES IN CONTAINERS).  THESE REQUIREMENTS ARE
ORDINARILY ADMINISTRATIVE IN NATURE AND DO NOT IMPOSE STRINGENT DESIGN STANDARDS ON SLUDGE STORAGE
FACILITIES.  THEY WILL BE COMPLIED WITH THROUGH PROPER RECORDKEEPING AND OPERATION OF THE STORAGE FACILITY.

RCRA REGULATES THE OFF-SITE TRANSPORT OF HAZARDOUS WASTES THROUGH THE ADOPTION OF CERTAIN DOT REGULATIONS
GOVERNING THE TRANSPORT OF THESE WASTES.  RCRA HAZARDOUS WASTE TRANSPORT REGULATIONS ARE SPECIFIED UNDER  40
CFR PART 263 AND ENCOMPASS TRANSPORTER IDENTIFICATION NUMBERS, MANIFESTS, RECORDKEEPING AND HAZARDOUS WASTE
DISCHARGES DURING TRANSPORT.  THE OFF-SITE TRANSPORT OF HAZARDOUS SLUDGE OR SPENT CARBON FROM THE SALTVILLE
SITE WILL BE PERFORMED IN DOT-APPROVED TRANSPORT CONTAINERS BY A COMMERCIAL HAULER HAVING AN EPA TRANSPORTER
IDENTIFICATION NUMBER.  IN THIS MANNER, THE OFF-SITE TRANSPORT OF WASTES FROM THE SALTVILLE SITE WILL BE
PERFORMED IN COMPLIANCE WITH THE PART 263 REQUIREMENTS.

IN ACCORDANCE WITH THE NCP AND SPECIFIED UNDER 40 CFR 300.68(A)(3), OFF-SITE DISPOSAL OF HAZARDOUS WASTES
REMOVED FROM CERCLA SITES CAN ONLY OCCUR AT FACILITIES THAT ARE FULLY PERMITTED UNDER APPROPRIATE FEDERAL  
AND STATE REGULATIONS (I.E., A FULLY PERMITTED RCRA FACILITY).  THE HAZARDOUS SLUDGE OR SPENT CARBON
TRANSPORTED OFF THE SALTVILLE SITE MUST BE DISPOSED OF IN SUCH A FACILITY.  A FULLY-PERMITTED RCRA DISPOSAL
FACILITY THAT WILL ACCEPT THE MERCURY-CONTAMINATED SLUDGE OR SPENT CARBON FROM THE SALTVILLE SITE HAS NOT
BEEN IDENTIFIED AS PART OF THIS STUDY.  HOWEVER, COMMERCIAL RCRA LANDFILLS ONLY ACCESS WASTEWATER   SLUDGES
FOR DISPOSAL, DEPENDING ON THE SOLIDS CONTENT AND CHEMICAL MAKE-UP OF THE SLUDGE.  IT IS NOT EXPECTED THAT
THIS SLUDGE AREA IS HAZARDOUS TO HEALTH.

ISSUE WILL SIGNIFICANTLY IMPACT IMPLEMENTATION OF A TREATMENT ALTERNATIVE, ALTHOUGH THE TIME REQUIRED TO
IMPLEMENT THE ALTERNATIVE MAY BE LENGTHENED IF IT IS DIFFICULT TO LOCATE A PERMITTED LANDFILL THAT WILL
ACCEPT THE WASTE FROM THE SALTVILLE SITE.

UNDER SECTION 402 OF THE CLEAN WATER ACT, THE FEDERAL GOVERNMENT HAS AUTHORITY TO REGULATE WASTEWATER
DISCHARGES THROUGH THE NPDES PERMIT PROGRAM (40 CFR PART 415 SUBPART F).  THE STATE OF VIRGINIA IS AUTHORIZED
TO ADMINISTER THE NPDES PERMIT PROGRAM AT THE STATE LEVEL.

IT IS ASSUMED THAT THE NPDES PERMIT FOR THE DISCHARGE WILL SET A LIMIT ON THE CONCENTRATION OF MERCURY IN THE
DISCHARGE IN ORDER TO ACHIEVE THE WATER QUALITY STANDARD FOR MERCURY OF 0.05 PPB IN THE NFHR. ALLOWABLE
MERCURY CONCENTRATIONS IN THE TREATMENT PROCESS EFFLUENT HAVE BEEN ESTIMATED BY GCA BASED ON THE MODELING OF
MERCURY LOADING TO THE RIVER.  BASED ON VENDOR INFORMATION, THE THREE TREATMENT ALTERNATIVES  UNDER
CONSIDERATION ARE CAPABLE OF GENERATING AN EFFLUENT IN WHICH THE CONCENTRATION OF MERCURY WILL BE WITHIN THE



ALLOWABLE LIMITS. THEREFORE, IT IS EXPECTED THAT THE SALTVILLE TREATMENT FACILITY WILL COMPLY WITH THE
MERCURY DISCHARGE REQUIREMENTS OF ITS NPDES PERMIT.

FEDERAL REQUIREMENTS UNDER EXECUTIVE ORDERS 11988 AND 11990 GOVERNING THE IMPACTS OF ACTIVITIES ON
FLOODPLAINS AND WETLANDS ARE APPLICABLE TO CERTAIN PORTIONS OF THE SALTVILLE SITE.  HOWEVER, SINCE THE
PROPOSED TREATMENT FACILITY WILL NOT BE CONSTRUCTED ON THOSE PORTIONS OF THE SITE DESIGNATED AS FLOODPLAINS
OR WETLANDS, THESE REQUIREMENTS WILL NOT IMPACT IMPLEMENTATION OF A TREATMENT ALTERNATIVE.

TREATMENT SYSTEM EFFLUENT WILL BE DISCHARGED TO THE NFHR. CONSTRUCTION OF THE DISCHARGE OUTFALL WILL NOT
PHYSICALLY MODIFY THE NFHR.  IT IS ASSURED THAT WATER QUALITY WILL ALSO NOT BE MODIFIED AS LONG AS NPDES
DISCHARGE PERMIT REQUIREMENTS ARE COMPLIED WITH. THEREFORE, REQUIREMENTS OF THE FISH AND WILDLIFE
COORDINATION ACT, ET AL., WILL NOT IMPACT THE IMPLEMENTATION OF TREATMENT ALTERNATIVE.

OSHA REQUIREMENTS FOR WORKER HEALTH AND SAFETY ARE APPLICABLE TO CONSTRUCTION AND OPERATION OF THE TREATMENT
FACILITY ON THE SITE. DURING THESE ACTIVITIES, WORKERS WILL COME INTO CONTACT WITH AND HANDLE HAZARDOUS
SUBSTANCES SUCH AS THE INFLUENT TO THE TREATMENT FACILITY AND THE SLUDGE OR SPENT CARBON GENERATED BY THE
TREATMENT PROCESS.  PROPER WORKER HEALTH AND SAFETY PRACTICES WILL BE INSTITUTED DURING THE FACILITY'S
CONSTRUCTION AND OPERATION TO COMPLY WITH OSHA REQUIREMENTS. THUS, OSHA REQUIREMENTS WILL NOT SIGNIFICANTLY
IMPACT IMPLEMENTATION OF A TREATMENT ALTERNATIVE.

THE HAZARDOUS WASTE MANAGEMENT REGULATIONS ADMINISTERED BY THE STATE OF VIRGINIA (CHAPTER 6, TITLE 32.1, CODE
OF VIRGINIA) ARE ESSENTIALLY EQUIVALENT TO FEDERAL REQUIREMENTS UNDER RCRA.  THUS, THE IMPACTS OF THE
VIRGINIA HAZARDOUS WASTE MANAGEMENT REGULATIONS ON IMPLEMENTATION OF A TREATMENT ALTERNATIVE ARE THE SAME AS
THOSE RELATED TO RCRA REGULATIONS, AS PREVIOUSLY DISCUSSED.

UNDER THE CWA, THE FEDERAL GOVERNMENT HAS AUTHORIZED THE STATE OF VIRGINIA TO PROMULGATE ENFORCEABLE WATER
QUALITY STANDARDS.  AS A RESULT, THE VA. SWCB ADMINISTERS THE VIRGINIA STATE WATER CONTROL LAW. UNDER THIS
LAW, THE STATE HAS SET A WATER QUALITY STANDARD FOR TOTAL MERCURY IN FRESH WATER OF 0.05 PPB.  THIS STANDARD
WILL BE ENFORCEABLE FOR THE NFHR IN JANUARY 1987.  AS A RESULT, THE DISCHARGE OF TREATMENT   PROCESS EFFLUENT
TO THE NFHR MUST NOT CAUSE TOTAL MERCURY CONCENTRATIONS IN THE RIVER TO EXCEED THE 0.05 PPB LIMIT.

CONSTRUCTION OF THE TREATMENT FACILITY IN THE SALTVILLE SITE MUST BE APPROVED BY THE SALTVILLE TOWN COUNCIL
AND VARIANCES TO LOCAL ZONING ORDNANCES MAY BE REQUIRED FOR THE FACILITY.  NO OTHER LOCAL REQUIREMENTS HAVE
BEEN IDENTIFIED AS PERTINENT TO A TREATMENT ALTERNATIVE AT THE SITE.  TOWN COUNCIL APPROVAL FOR THE FACILITY
AND ANY NEEDED VARIANCES ARE NOT EXPECTED TO INTERFERE WITH IMPLEMENTATION OF A TREATMENT ALTERNATIVE.

ALTERNATIVE 4

THIS ALTERNATIVE APPEARS TO MINIMIZE THREATS TO THE ENVIRONMENT THROUGH A LARGE REDUCTION IN THE FLOW OF
CONTAMINATED EFFLUENT TO THE NFHR.  LESS WATER WILL BE ALLOWED TO RUN ONTO THE POND AND MIX WITH THE 
MERCURY-CONTAMINATED SLUDGE, THEREFORE REDUCING THE AMOUNT OF CONTAMINATED RUNOFF GENERATED.  THE
INSTITUTIONAL ISSUES AND CONSIDERATIONS FOR THE SECOND REMEDIAL ALTERNATIVE ALSO APPLIES TO THE RUNON
CONTROLS SPECIFIED IN THIS ALTERNATIVE.

CAPPING WILL FURTHER MINIMIZE THE AMOUNT OF RUNON, AND HENCE MINIMIZE THE AMOUNT OF CONTAMINATED RUN-OFF TO
THE NFHR.  THE INSTALLATION OF A CAP APPEARS TO EFFECTIVELY MINIMIZE THE FLOW OF CONTAMINATED EFFLUENT FROM
THE POND TO THE NFHR WHICH WILL RESULT IN A REDUCED IMPACT TO THE ENVIRONMENT.  AS STATED IN THE PREVIOUS
ANALYSES OF ALTERNATIVES, HUMAN HEALTH IS NOT CURRENTLY AN ISSUE AT THE SALTVILLE SITE.  BECAUSE THIS
ALTERNATIVE PROPOSES TO CLOSE THE POND WITH WASTE LEFT ON-SITE, BOTH LANDFILL AND SURFACE IMPOUNDMENT CLOSURE
REQUIREMENTS BECOME APPLICABLE.  THE PROPOSED CAP IS EQUIVALENT, AS TECHNICALLY FEASIBLE, TO APPLICABLE RCRA
LANDFILL AND SURFACE IMPOUNDMENT CAP DESIGN REQUIREMENTS (40 CFR 254.228(A)(2)(II) AND .310) AND EPA
GUIDANCE. STATE STANDARDS FOR FINAL COVERS ARE EQUIVALENT TO FEDERAL RCRA STANDARDS.  THE PROPOSED CAP WILL
PROVIDE LONG-TERM MINIMIZATION OF MIGRATION OF LIQUIDS THROUGH THE CLOSED LANDFILL/IMPOUNDMENT, FUNCTION WITH
MINIMUM MAINTENANCE, PROMOTE DRAINAGE AND MINIMIZE EROSION OR   ABRASION OF THE COVERS, AND WILL ACCOMMODATE
SETTLING AND SUBSIDENCE SO THAT THE CAP'S INTEGRITY IS MAINTAINED.  PRIOR TO CAPPING, ALL FREE LIQUIDS MUST
BE ELIMINATED BY REMOVING LIQUID WASTES OR SOLIDIFYING THE REMAINING WASTE AND WASTE RESIDUES, AND REMAINING
WASTES MUST BE STABILIZED TO A BEARING CAPACITY SUFFICIENT TO SUPPORT A FINAL COVER (264.228(A)(2)(II)).  DUE
TO THE NATURE OF THE WASTES IN POND 5 A TRUE RCRA CAP DESIGN AS SPECIFIED IN EPA GUIDANCE DOCUMENT ON
"LANDFILL DESIGN LINER SYSTEMS AND FINAL COVER", JULY 1982, WAS NOT TECHNICALLY FEASIBLE.  THE PROPOSED CAP
CONTAINS SEVERAL LAYERS WITH A FLEXIBLE MEMBRANE AS THE FINAL COVER.  DUE TO THE INSTABILITY OF THE WASTES,
NO SOIL  VEGETATION WAS PROPOSED.  RUNON WILL BE DIRECTED BY LATERAL BRANCHES ON TOP OF THE FLEXIBLE MEMBRANE
AND PUMPED OUT OF THE POND AREA  AND INTO THE NFHR.  THE RUNON AND RUNOFF CONTROL SYSTEMS AND PROPOSED
MAINTENANCE APPEAR TO BE IN COMPLIANCE WITH APPLICABLE RCRA LANDFILL AND SURFACE IMPOUNDMENT REQUIREMENTS



SPECIFIED AT 40 CFR 264.228(B) AND .301(D)(E), AND 264.310(B).

THIS ALTERNATIVE PROPOSES TO IMPLEMENT RCRA CLOSURE AND POST-CLOSURE REQUIREMENTS IN COMPLIANCE WITH
APPLICABLE RCRA REGULATIONS AT 40 CFR 264 SUBPART G.  STATE CLOSURE STANDARDS APPEAR TO BE EQUIVALENT TO THE
FEDERAL RCRA CLOSURE STANDARDS.  SECTION 264.111 OF SUBPART G SPECIFIES THAT THE FACILITY MUST BE CLOSED IN A
MANNER THAT MINIMIZES THE NEED FOR FURTHER MAINTENANCE, AND CONTROLS, MINIMIZES OR ELIMINATES, TO THE EXTENT
NECESSARY TO PREVENT THREATS TO HUMAN HEALTH AND THE ENVIRONMENT, POST-CLOSURE ESCAPE OF HAZARDOUS WASTE,
CONSTITUENTS OR LEACHATE TO THE GROUND OR SURFACE WATERS OR THE ATMOSPHERES.  ALL FACILITY EQUIPMENT AND
STRUCTURES MUST BE PROPERLY DISPOSED OF OR DECONTAMINATED FOLLOWING CLOSURE (264.114).  AN INDEPENDENT
REGISTERED PROFESSIONAL ENGINEER MUST CERTIFY THAT THE FACILITY HAS BEEN PROPERLY CLOSED (264.115).

SECTION 264.117 SPECIFIES A POST-CLOSURE CARE PERIOD FOR 30 YEARS DURING WHICH APPLICABLE MONITORING AND
REPORTING REQUIREMENTS MUST BE COMPLIED WITH AND POST-CLOSURE USE OF THE PROPERTY MUST NEVER BE ALLOWED  TO
DISTURB THE INTEGRITY OF THE FINAL COVER.  SECTIONS 264.119 AND .120 REQUIRE THE LOCAL LAND AUTHORITY TO BE
NOTIFIED UPON CLOSURE AND A SPECIFIED NOTICE TO BE INSERTED IN THE DEED TO THE PROPERTY.  THE  IMPLEMENTATION
OF A RCRA CLOSURE/POST-CLOSURE PROGRAM IS ALSO EXPECTED TO MINIMIZE AND MITIGATE THREATS TO AND PROTECT
FUTURE HUMAN HEALTH AND WELFARE AND THE ENVIRONMENT.

RCRA CLOSURE REQUIREMENTS ALSO SPECIFY THAT GROUNDWATER MUST BE MONITORED PURSUANT TO 40 CFR 264 SUBPART F
(SECTION 264.117).  THE PROPOSED CLOSURE SPECIFIES A GROUNDWATER MONITORING PROGRAM IN COMPLIANCE WITH
SUBPART F.  RCRA GROUNDWATER PROTECTION REQUIREMENTS ESTABLISH A THREE-STAGE PROGRAM TO DETECT, EVALUATE AND,
IF NECESSARY, CORRECT GROUNDWATER CONTAMINATION.  INITIALLY, THE UPPERMOST AQUIFER AND ITS CHARACTERISTICS
MUST BE IDENTIFIED.  THE EPA REGIONAL ADMINISTRATOR MUST THEN SPECIFY HAZARDOUS CONSTITUENTS TO BE MONITORED
FOR (264.93) AND MAXIMUM CONCENTRATION LIMITS FOR THOSE CONSTITUENTS (264.94), AS WELL AS IDENTIFY THE POINT
OF COMPLIANCE AT WHICH THE GROUND WATER MONITORING STANDARD APPLIES AND THE MONITORING MUST CONDUCTED
(264.95). THE LOCATION AND CONSTRUCTION OF THE WELL MONITORING SYSTEM MUST BE IN COMPLIANCE WITH 264.97.  THE
DETECTION AND COMPLIANCE MONITORING PROGRAMS MUST BE CARRIED OUT PURSUANT TO 264.98 AND .99.

THE COMBINED EFFECT OF UPGRADING RUNON CONTROLS AND IMPLEMENTING WASTEWATER TREATMENT OF THE EFFLUENT FROM
WASTE POND 5 IS EXPECTED TO HAVE GREATER IMPACT ON MINIMIZING AND MITIGATING THREATS TO AND PROTECTION OF THE
ENVIRONMENT THAN ALTERNATIVE 1 OR 2.  THE VOLUME AND CONCENTRATION OF CONTAMINANTS FLOWING TO THE NFHR IS
EXPECTED TO FURTHER DECREASE WITH THE IMPLEMENTATION OF THIS ALTERNATIVE.

BEFORE THIS ALTERNATIVE COULD BE IMPLEMENTED, A GROUNDWATER STUDY, BIO-ASSESSMENT AND  ADDITIONAL SAMPLING
NEED TO BE COMPLETED. FURTHERMORE, A CONSENSUS ON THE SIGNIFICANCE OF SEEPAGE UNDER THE POND 5 DIKE AS A
SERVICE OF MERCURY LOADING IS UNKNOWN.  ALTERNATE 4 WAS NOT CHOSEN DUE TO THE ABSENCE OF INFORMATION TO
JUSTIFY AND IMPLEMENT THIS ALTERNATIVE.  ALTERNATIVE 3 WAS CHOSEN AS AN INTERIM ALTERNATIVE.

COSTS

THE PROJECTED COSTS WERE DEVELOPED IN ACCORDANCE WITH EPA POLICY FOR ESTIMATING COSTS WITHIN A REASONABLE
RANGE OF THE ACTUAL IMPLEMENTATION COSTS.  TABLE 6 LISTS COSTS OF THE REMEDIAL ALTERNATIVES PROPOSED.

TABLE 7 PRESENTS A SENSITIVITY ANALYSIS OF TOTAL PRESENT WORTH COST OF THE REMEDIAL ALTERNATIVES AND
VARIATIONS OF THE ALTERNATIVES. ALTERNATIVE 3 COULD RANGE BETWEEN $2,300,000 TO $3,900,000 DEPENDING   UPON
TREATMENT TECHNOLOGY CHOSEN.

THERE ARE NO COSTS PRESENTLY DEVELOPED FOR THE GROUNDWATER STUDY, BIOASSESSMENT OR ADDITIONAL SAMPLING AND
MONITORING.  EPA WILL BE UNDERTAKING THESE STUDIES IN THE NEAR FUTURE.
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   TABLES, MEMORANDA, ATTACHMENTS

                           COMMONWEALTH OF VIRGINIA

                                  MAY 19, 1987

MR. THOMAS VOLTAGGIO, CHIEF
SUPERFUND BRANCH
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION III
841 CHESTNUT BUILDING
PHILADELPHIA, PENNSYLVANIA  19107

DEAR MR. VOLTAGGIO:

THE DEPARTMENT OF WASTE MANAGEMENT (DWM) HAS REVIEWED THE DRAFT RECORD OF DECISION FOR THE OLIN CORPORATION
SITE IN SALTVILLE, VIRGINIA.  AS YOU ARE AWARE, THE VIRGINIA WATER CONTROL BOARD (VWCB), OTHER STATE
AGENCIES, AND THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY WORKED TOGETHER SEVERAL YEARS AGO TO DEVELOP
A REMEDIATION PLAN FOR THIS SITE.  IN ACCORDANCE WITH THAT PLAN, OLIN CORPORATION TOOK REMEDIAL MEASURES AND
HAS CONDUCTED SUBSTANTIAL FISH SAMPLING.  FISH SAMPLING CONDUCTED BY OLIN ACCORDING TO AN APPROVED VWCB
METHODOLOGY LEADS TO A CONCLUSION THAT THE REMEDIATION OF THE SITE WAS SUCCESSFUL IN   REDUCING LEVELS OF
MERCURY ENTERING THE HOLSTON RIVER AND ENTERING THE FOOD CHAIN.

NEVERTHELESS, THE DEPARTMENT OF WASTE MANAGEMENT RECOGNIZES THAT THE SUPERFUND AMENDMENTS AND REAUTHORIZATION
ACT OF 1986 COMPELS A MORE EXTENSIVE REMEDIATION SUCH AS THAT CONTEMPLATED BY THE DRAFT RECORD OF DECISION. 
FOR THIS REASON, DWM CONCURS WITH THE REMEDIATION PROPOSED IN THE DRAFT RECORD OF DECISION.  THE DEPARTMENT
LOOKS FORWARD TO WORKING WITH YOU AND YOUR STAFF IN THIS ENDEAVOR.

                                        VERY TRULY YOURS,

                                        CYNTHIA V. BAILEY

   CC:  RICHARD N. BURTON
        K.C. DAS, PH.D
        PAULINE M. EWALD.
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                           RESPONSIVENESS SUMMARY

THIS COMMUNITY RELATIONS RESPONSIVENESS SUMMARY IS DIVIDED INTO THE FOLLOWING SECTIONS:

   SECTION I    OVERVIEW. A DISCUSSION OF EPA'S PREFERRED REMEDIAL
                ALTERNATIVE AND THE PUBLIC'S EXPECTED RESPONSE TO THIS
                ALTERNATIVE.

   SECTION II   BACKGROUND OF COMMUNITY INVOLVEMENT AND CONCERNS. A
                DISCUSSION OF THE HISTORY OF COMMUNITY INTEREST AND
                CONCERNS RAISED DURING REMEDIAL PLANNING ACTIVITIES AT THE
                SALTVILLE WASTE DISPOSAL SITE.

   SECTION III  SUMMARY OF MAJOR COMMENTS RECEIVED DURING THE PUBLIC
                COMMENT PERIOD AND AGENCY RESPONSES.  A SUMMARY OF COMMENTS
                AND RESPONSES CATEGORIZED BY TOPIC.

I. OVERVIEW

THE SELECTED ALTERNATIVE OUTLINED IN THE ROD CONSISTS PRIMARILY OF UPGRADIENT STORMWATER CONTROL BY
CONSTRUCTION OF DITCHES, BERMS, AND SWALES AND DETOXIFICATION OF CONTAMINATED MATERIAL IN AN ONSITE POND.  
THIS IS ESSENTIALLY THE SAME ALTERNATIVE WHICH WAS PROPOSED IN SEPTEMBER, 1986 BUT NOT FINALIZED.  IT IS AN
INTERIM SOLUTION, WHICH WILL BE FOLLOWED BY ADDITIONAL STUDY AND CLEANUP MEASURES.  COMMUNITY INTEREST
THROUGHOUT THIS PROJECT HAS BEEN LOW AND CONTINUES LOW.  MOST COMMENTS ON THE FS WERE RECEIVED FROM THE
STATES OF VIRGINIA AND TENNESSEE (WHICH IS SEVERAL MILES DOWNSTREAM OF SALTVILLE, VA.) AND OLIN CORP.

LITTLE PUBLIC RESPONSE IS ANTICIPATED UPON SIGNATURE OF THIS ROD. HOWEVER, THE PARTIES PREVIOUSLY MENTIONED
UNDOUBTEDLY WILL PROVIDE INPUT AT DECISION POINTS THROUGHOUT THE PROJECT.

II. BACKGROUND OF COMMUNITY INVOLVEMENT AND CONCERNS

THE HEIGHT OF COMMUNITY INTEREST WAS REACHED WITH THE CLOSING OF THE OLIN PLANT IN 1971.  ALTHOUGH
CONTAMINATION FROM THE OLIN FACILITY RESULTED IN A BAN ON FISHING IN THE NORTH FORK OF THE HOLSTON RIVER MANY
YEARS AGO, RESIDENTS AND FORMER EMPLOYEES RETAINED DISINTERESTED.  THE ONLY NEGATIVE COMMENT RECEIVED BY EPA
REGION III WAS THE ONLY WRITTEN COMMENT RECEIVED DURING THE COMMENT PERIOD.  THE RESIDENT SUGGESTED "THE
REMOVAL OF CONTAMINATION TO MR. OLIN'S HOME.".

IN 1978, A TASK FORCE COMPRISED OF SEVERAL STATE AND FEDERAL AGENCIES HAS FORMED TO GUIDE REMEDIAL ACTIONS AT
THE SITE.  THE TASK FORCE HAS BEEN INVOLVED IN MOST REMEDIAL PLANS AND ACTIONS UNDERTAKEN SINCE THAT TIME.

THE COMMENT PERIOD ON THE FOCUSED FEASIBILITY STUDY BEGAN MAY 21 AND ENDED JUNE 11.  THE COMMENT PERIOD AND
THE AVAILABILITY OF THE FEASIBILITY STUDY WERE ANNOUNCED IN A PRESS RELEASE SENT TO ALL SALTVILLE AREA MEDIA,
AND IN A QUARTER-PAGE AD IN THE SALTVILLE NEWS MESSENGER (ATTACHED TO THIS SUMMARY) WHICH APPEARED MAY 21. 
THIS AD OFFERED A PUBLIC MEETING IF NEEDED.  NONE WAS REQUESTED DURING THE COMMENT PERIOD.

III. SUMMARY OF MAJOR COMMENTS RECEIVED DURING THE COMMENT PERIOD AND AGENCY RESPONSES.

                              RISK ASSESSMENT

COMMENT:  THE RISK ASSESSMENT SHOULD HAVE BEEN REVISED TO INCORPORATE DATA GATHERED THROUGH 1986.

RESPONSE: THE RISK ASSESSMENT WAS COMPLETED WITHOUT THE 1986 DATA BECAUSE OF THE IMMINENT EXPIRATION OF EPA'S
CONTRACT WITH NUS CORP., THE CONTRACTOR WHICH PREPARED THE DOCUMENT.  PAST DATA PROVIDED ENOUGH   INFORMATION
TO COMPLETE THIS PORTION OF THE PROJECT, AND ADDITIONAL STUDIES ARE PLANNED WHICH WOULD MAKE USE OF ALL
AVAILABLE DATA.

COMMENT:  THE RISK ASSESSMENT DID NOT INCLUDE ACTUAL CONSUMPTION SURVEY DATA AND FAILED TO CONSIDER INGESTION
OF CONTAMINATED FLOODPLAIN SOILS AS A POTENTIAL PATHWAY.  AVAILABLE LITERATURE SUGGESTS USING FROM 1.0 G/DAY
TO 5.0 G/DAY AS A REASONABLE INGESTION RATE FOR ALLOWABLE DAILY INTAKE CALCULATIONS.

RESPONSE: ADDITIONAL STUDIES ARE RECOMMENDED WHICH MAY ADDRESS THESE ISSUES.



COMMENT:  THE PREDICTIVE MODEL WHICH ASSOCIATES SEDIMENT CONCENTRATIONS WITH FISHERIES CONTAMINATION CANNOT
BE CONSIDERED ACCEPTABLE UNTIL THE CONTINUOUS AND VARIABLE LOADING OF UNCONTAMINATED NON-POINT SOURCE
SEDIMENT IS ACCOMMODATED.  IN ADDITION, A REASONABLE PROGRAM TO FIELD VERIFY SEDIMENT/FISH RELATIONSHIPS AT
SPECIFIC SAMPLE SITES SHOULD BE DEFINED INCLUDING THE USE OF AVAILABLE SEDIMENT/FISH DATA.

RESPONSE: AN UPDATED REPORT OF THE RA/FS WILL BE ISSUED BASED ON THE NEW DATA GENERATED IN THE STUDIES AS
WELL AS CURRENT DATA FROM MEMBERS OF THE TASK FORCE.

                           FEASIBILITY STUDY

COMMENT:  REMEDIAL ACTION SHOULD ADDRESS POSSIBLE MERCURY SEEPAGE UNDER POND 5.

RESPONSE: THE GROUND WATER STUDY DESCRIBED IN THIS ROD WILL ATTEMPT TO ADDRESS THAT ISSUE.

COMMENT:  THE FEASIBILITY STUDY SHOULD HAVE RECONCILED THE DISCREPANCY BETWEEN EPA'S ASSERTION THAT 92
PERCENT OF TOTAL MERCURY IS METHYL IN FORM AS OPPOSED TO OLIN'S CONCLUSION THAT 50 PERCENT OF TOTAL MERCURY
IS IN METHYL FORM.

RESPONSE: THIS DISCREPANCY WILL BE RESOLVED AT THE CONCLUSION OF A FULL BIOASSESSMENT.

COMMENT:  EPA HAS NOT DEMONSTRATED THAT THERE IS A POTENTIAL GROUNDWATER PROBLEM AT THE SITE.  THEREFORE, A
GEOHYDROLOGICAL STUDY IS UNNECESSARY. EPA HAS NOT DEMONSTRATED.  ANY ENVIRONMENTAL EFFECT ON FLORA AND FAUNA
OF THE NORTH FORK HOLSTON RIVER AREA, THEREFORE A STUDY OF WHOLE BODY CONCENTRATIONS IS UNNECESSARY.

RESPONSE: THE FEASIBILITY STUDY STATES THAT THERE IS NOT ENOUGH INFORMATION TO DETERMINE IF GROUND WATER
CONTAMINATION IS PRESENT. THERE IS NO GROUND WATER DATA AVAILABLE.  THEREFORE, A STUDY WILL BE DONE TO
DETERMINE WHETHER GROUND WATER IS A POTENTIAL ROUTE OF EXPOSURE.

COMMENT:  THE WATER QUALITY STANDARD OCCASIONALLY IS EXCEEDED WITHIN THE MIXING ZONE OF THE OUTFALL FROM POND
FIVE.  IT IS NOT "CONSISTENTLY EXCEEDED" IN THE RIVER AS NOTED IN THE FS.

RESPONSE: THE FACT THAT WATER QUALITY STANDARDS ARE EXCEEDED IN THE RIVER IS EPA'S PRIMARY CONCERN.  THE
CONSISTENCY OF THIS PROBLEM WILL BE BETTER DOCUMENTED IN FUTURE STUDIES.

COMMENT:  A PARTY DISAGREES THAT THE NO ACTION ALTERNATIVE IN THE FS WOULD NOT SUFFICIENTLY PROTECT THE
ENVIRONMENT.  THE NO ACTION ALTERNATIVE INCLUDES MAINTENANCE OF THE ALREADY IMPLEMENTED REMEDIAL MEASURES,
WHICH ARE EFFECTIVE IN REDUCING MERCURY DISCHARGE TO THE RIVER.

RESPONSE: EPA BELIEVES THAT MERCURY CONCENTRATIONS HAVE NOT BEEN REDUCED BY REMEDIAL MEASURES.  THIS
PHENOMENON APPEARS TO HAVE BEEN CAUSED BY SEASONAL CHANGES.

COMMENT: A PARTY HAD SEVERAL COMMENTS ON IMPLEMENTATION OF EPA'S PREFERRED ALTERNATIVE.

   - RUNON CONTROL PLANS ARE IMPRACTICAL, CONSIDERING THE COMPOSITION OF
   SOIL AND WASTE MATERIAL IN THE PATH OF DIVERSION DITCHES.

   - PLANS TO USE THE WASTE POND AS AN EQUALIZATION BASIN WILL IMPOUND
   LIQUID BEHIND THE DIKES AND LOWER THEIR STABILITY.

   - EPA'S COST PROJECTIONS FOR IMPLEMENTATION OF THE PREFERRED ALTERNATIVE
   PROBABLY ARE MUCH TOO LOW.  THEY DO NOT TAKE INTO ACCOUNT THE DIFFICULTY
   OF WORKING ON AN UNSTABLE SURFACE (WASTE DISPOSAL AREAS.).

   - EPA'S PROPOSAL TO UTILIZE A WASTEWATER TREATMENT PLANT DURING THE
   CLEANUP MAY BE IMPRACTICAL.

RESPONSE: THESE ISSUES WILL BE THOROUGHLY EXPLORED AND ADDRESSED IN THE DESIGN PHASE OF THE INTERIM MEASURE.

                             OTHER COMMENTS

COMMENT:  MILE 52 OF THE HOLSTON RIVER SHOULD BE IDENTIFIED AS THE DOWNSTREAM BOUNDARY OF INVESTIGATIONS
RELATED TO THE SALTVILLE SITE.



RESPONSE: THIS RECOMMENDATION WILL BE FOLLOWED IN FUTURE STUDIES.

COMMENT:  EPA PROJECTS THE LIFE OF A SYNTHETIC MEMBRANE PROPOSED UNDER THE CAPPING ALTERNATIVE AS
APPROXIMATELY 50 YEARS.  SUCH MEMBRANES HAVE BEEN IN USE ONLY 30 YEARS.  OLIN CORP. PROJECTS THE EFFECTIVE
LIFE OF SUCH A MEMBRANE AS LESS THAN 5 YEARS.  AS SUCH, THEY ARE NOT COST EFFECTIVE IN THIS INSTANCE.

RESPONSE: AT THIS TIME, THERE IS INSUFFICIENT INFORMATION TO EVALUATE THE VALIDITY OF THIS COMMENT.



          TABLE 1     STATUTES NOT APPLICABLE OR RELEVANT AND APPROPRIATE
                      TO THE SALTVILLE WASTE DISPOSAL SITE

   STATUTES NOT APPLICABLE OR
     RELEVANT AND APPROPRIATE              JUSTIFICATION FOR ELIMINATION

      OPEN DUMP CRITERIA,                NONE OF THE PROPOSED REMEDIAL
      RCRA SUBTITLE D                    ALTERNATIVES CALL FOR OPEN DUMPING
                                         THE WASTE ONSITE IS CONSIDERED A
                                         RCRA SUBTITLE C HAZARDOUS WASTE

      COASTAL ZONE MANAGEMENT ACT        THE SALTVILLE SITE IS NOT WITHIN
                                         OR ADJACENT TO THE VIRGINIA
                                         COASTAL ZONE, NOR ARE THE
                                         PROPOSED REMEDIAL ACTIONS EXPECTED
                                         TO INFLUENCE THE COASTAL ZONE

      WILD AND SCENIC RIVERS ACT         THE VIRGINIA DIVISION OF PARKS AND
                                         RECREATION HAS VERIFIED THAT THE
                                         NORTH FORK OF THE HOLSTON RIVER IS
                                         NOT CURRENTLY A FEDERAL OR STATE
                                         DESIGNATED OR PROPOSED WILD OR
                                         SCENIC RIVER (GCA TELECON WITH
                                         DICK GIBBINS, JUNE 1986)

      NATIONAL HISTORIC PRESERVATION     THERE ARE NO KNOWN HISTORIC
      ACT OF 1966; EXECUTIVE ORDER       PROPERTIES WHICH COULD BE
      11593                              ADVERSELY AFFECTED BY THE PROPOSED
                                         REMEDIAL ALTERNATIVES; THE
                                         SALTVILLE SITE IS NOT LISTED ON
                                         THE NATIONAL REGISTER

      ATOMIC ENERGY ACT, LOW-LEVEL       THERE ARE NO KNOWN RADIOACTIVE
      RADIOACTIVE WASTE POLICY ACT       WASTES CONTAINED AT THE SALTVILLE
                                         SITE

      SAFE DRINKING WATER ACT;           THE SALTVILLE SITE IS NOT LOCATED
      UNDERGROUND INJECTION CONTROL      ON OR NEAR A SOLE SOURCE AQUIFER
      PERMIT; SOLE SOURCE AQUIFER        OR A DRINKING WATER SOURCE
      PERMIT                             PROPOSED REMEDIAL ALTERNATIVES
                                         DO NOT INCLUDE INJECTION
                                         OF WASTES OR TREATED WATER
                                         INTO THE GROUND

      TOXIC SUBSTANCE CONTROL ACT;       THERE ARE NO KNOWN
      FEDERAL INSECTICIDE, FUNGICIDE     PCB-CONTAMINATED WASTES OR
      OR RHODENTICIDE ACT                PESTICIDE-CONTAMINATED WASTES
                                         CONTAINED AT THE SALTVILLE SITE.



    TABLE 2     APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)
                ASSOCIATED WITH THE SALTVILLE WASTE DISPOSAL SITE

   APPLICABLE OR RELEVANT AND
    APPROPRIATE REQUIREMENTS
         (ARARS)                                   SUMMARY

   RCRA SUBTITLE C                   MERCURY CONTAMINATED WASTES LOCATED
                                     ONSITE (WASTE POND 5 AND ASSOCIATED
                                     EFFLUENT) ARE CONSIDERED RCRA LISTED
                                     HAZARDOUS WASTES, EPA ID NO. U151
                                     THEREFORE, RCRA SUBTITLE C AND
                                     ASSOCIATED REGULATIONS ARE APPLICABLE
                                     OR RELEVANT AND APPROPRIATE TO THE
                                     SALTVILLE SITE
   RCRA REGULATIONS:

    -  40 CFR 264 SUBPART G          REQUIRES PROPER CLOSURE AND
                                     POST-CLOSURE AT RCRA SITES

    -  40 CFR 264 SUBPART F          REQUIRES MONITORING OF GROUND WATER
                                     AT RCRA SITES AND IMPLEMENTATION OF
                                     CORRECTIVE ACTION MEASURES WHEN GROUND
                                     WATER CONTAMINATION IS EVIDENT
                                     SUBPART G TRIGGERS THESE REQUIREMENTS
                                     UPON CLOSURE. SUBPART F SPECIFIES A
                                     MAXIMUM CONTAMINANT LEVEL FOR TOTAL
                                     MERCURY AT .002 MG/L TO PROTECT GROUND
                                     WATER (264.94)

    -  40 CFR 264 SUBPARTS, K AND N  CONTAIN SPECIFIC REQUIREMENTS FOR
                                     RUN-ON AND RUN-OFF CONTROLS AND
                                     CAPPING OF SURFACE IMPOUNDMENTS AND
                                     LANDFILLS. IF WASTE IS LEFT IN PLACE
                                     IN WASTE POND 5 UPON CLOSURE, LANDFILL
                                     REQUIREMENTS (SUBPART N) BECOME
                                     APPLICABLE. IF WASTES ARE REMOVED UPON
                                     CLOSURE, SURFACE IMPOUNDMENT
                                     REQUIREMENTS (SUBPART K) BECOME
                                     APPLICABLE

    -  40 CFR 263                    CONTAINS SPECIFIC REQUIREMENTS FOR
                                     TRANSPORTING WASTES OFFSITE



                                    TABLE 2

   APPLICABLE OR RELEVANT AND
   APPROPRIATE REQUIREMENTS                      SUMMARY
           (ARARS)

   VIRGINIA HAZARDOUS WASTE          VIRGINIA HAS RECEIVED RCRA FINAL
   MANAGEMENT REGULATIONS            AUTHORIZATION. VIRGINIA REGULATIONS
                                     ARE SIMILAR TO FEDERAL RCRA
                                     REGULATIONS WITH SOME EXCEPTIONS. THE
                                     MAXIMUM CONTAMINANT LEVEL TO PROTECT
                                     GROUND WATER IS .002 MG/L FOR TOTAL
                                     MERCURY SECTION 10.06.05)

   CLEAN WATER ACT                   THE FEDERAL CWA AND ASSOCIATED
                                     REGULATIONS ARE APPLICABLE TO THE
                                     SALTVILLE SITE BECAUSE THE SITE IS
                                     DIRECTLY IMPACTING THE QUALITY OF THE
                                     NFHR (A NAVIGABLE WATER WAY) AND ITS
                                     FISH AND BIOTA

     - CWA SECTION 304               EPA HAS PUBLISHED FEDERAL AMBIENT
                                     WATER QUALITY CRITERIA FOR THE
                                     PROTECTION OF FRESHWATER AQUATIC LIFE;
                                     FEDERAL CRITERIA FOR TOTAL RECOVERABLE
                                     MERCURY IN FRESHWATER IS 0.012
                                     PPB. FEDERAL CRITERIA ARE NOT LEGALLY
                                     ENFORCEABLE

     - CWA SECTIONS 401 AND 404      UNDER SECTION 404, THE ARMY CORPS OF
                                     ENGINEERS HAS PERMIT JURISDICTION
                                     OVER PROJECTS LOCATED IN OR DIRECTLY
                                     IMPACTING WATERS OF THE U.S. BY WAY OF
                                     THE DISCHARGE OF FILL MATERIAL. EPA
                                     HAS THE RESPONSIBILITY OF EVALUATING
                                     PROPOSED ACTIONS, TO ENSURE A
                                     MINIMIZATION OF AQUATIC IMPACTS, IN
                                     ACCORDANCE WITH THE SECTION 404
                                     (B)(1) GUIDELINES 40 CFR PART 230. ANY
                                     PROPOSED REMEDIAL ALTERNATIVE
                                     INVOLVING THE DISCHARGE OF FILL
                                     MATERIAL LOCATED IN OR DIRECTLY
                                     IMPACTING A WATER OF THE U.S. MUST BE
                                     REGULATED BY THE CORPS. UNDER SECTION
                                     401, THE GOVERNING AGENCY (FEDERAL OR
                                     STATE) MUST CERTIFY THAT THE PROJECT
                                     (ALTERNATIVE) MEETS ALL APPLICABLE
                                     REGULATIONS AND GUIDANCE. THE NFHR IS
                                     THE ONLY WATER OF THE U.S. IN THE
                                     VICINITY OF THE SALTVILLE SITE

     - SECTION 10 OF THE RIVER AND   THE RIVER AND HARBOR ACT REQUIRES
       HARBOR ACT OF 1899            AUTHORIZATION FROM THE CORPS OF
                                     ENGINEERS FOR ANY EXCAVATION IN
                                     THE NAVIGABLE WATERS THAT WOULD
                                     BE RESPONSIBLE FOR ALTERING ITS
                                     CONDITIONS OR CAPACITY



                                        TABLE 2

   APPLICABLE OR RELEVANT AND
   APPROPRIATE REQUIREMENTS                  SUMMARY
           (ARARS)

     - CWA SECTION 402, 40 CFR 122   EFFLUENT FLOWING FROM WASTE POND
                                     5 TO THE NFHR IS CURRENTLY NOT
                                     PERMITTED, HOWEVER, IT MAY BE SUBJECT
                                     TO A NPDES PERMIT IN THE FUTURE
                                     ALTERNATIVES PROPOSING TO TREAT THE
                                     EFFLUENT PRIOR TO ENTERING THE NFHR
                                     WILL BE DICTATED BY THE NPDES
                                     PERMIT PROCESS

   VIRGINIA STATE WATER CONTROL LAW  THE STATE LAW AND ASSOCIATED
                                     REGULATION ARE APPLICABLE TO THE
                                     SALTVILLE SITE BECAUSE THE SITE IS
                                     IMPACTING THE NFHR AND ITS FISH AND
                                     BIOTA. VIRGINIA HAS AUTHORITY TO
                                     ADMINISTER ITS OWN NPDES PROGRAM AND
                                     HAS PROMULGATED STATE WATER
                                     QUALITY STANDARDS

   VIRGINIA WATER REGULATIONS:

    - VIRGINIA WATER QUALITY         TOTAL RECOVERABLE MERCURY STANDARD IN
      CONTROL STANDARDS              FRESH WATER IS 0.05 PPB METHYL MERCURY
      (EFFECTIVE 5/28/86)            ALTHOUGH IT IS STATED WITHIN THE
                                     STANDARD THAT THEY ARE NOT APPLICABLE
                                     TO THE NFHR UNTIL JANUARY 28, 1987,
                                     THE TASK FORCE HAS INFORMED OLIN THAT
                                     OLIN SHOULD CONSIDER THESE STANDARDS
                                     APPLICABLE TO THEM. THE METHYL MERCURY
                                     STANDARD IS NOT CURRENTLY BEING
                                     USED AT THE OLIN SITE DUE TO THE LACK
                                     OF METHYL MERCURY DATA. THEREFORE,
                                     THE TOTAL RECOVERABLE MERCURY WATER
                                     QUALITY STANDARD OF 0.05 PPB IS THE
                                     ONLY LEGALLY ENFORCEABLE ARAR FOR NFHR

     - VIRGINIA WATER QUALITY        TOTAL RECOVERABLE MERCURY IN EDIBLE
       CONTROL POLICY (EFFECTIVE     FISH TISSUE SHALL NOT EXCEED 750 PPB;
       5/28/86)                      TOTAL MERCURY IN FRESH WATER RIVER
                                     SEDIMENTS SHALL NOT EXCEED 300 PPB;
                                     THESE POLICY LEVELS ACT AS ACTION
                                     LEVELS WHICH TRIGGER SOME TYPE OF
                                     AGENCY ATTENTION/ACTION WHEN
                                     EXCEEDED. THESE ACTION LEVELS
                                     HAVE BEEN EXCEEDED AND A FISHING
                                     BAN ON THE NFHR CURRENTLY EXISTS
                                     IN THE VICINITY OF THE OLIN FACILITY
                                     AND DOWNSTREAM



                                  TABLE 2

   APPLICABLE OR RELEVANT AND
   APPROPRIATE REQUIREMENTS                    SUMMARY
            (ARARS)

   FLOODPLAINS AND WETLANDS          THESE GUIDANCE AND ORDERS STATE THE
   GUIDANCE, EXECUTIVE ORDERS        PROCEDURES OF FLOODPLAIN MANAGEMENT
   11988 AND 11990                   AND WETLAND PROTECTION. EXECUTIVE
                                     ORDER 11990 RESTRICTS FEDERAL
                                     AGENCIES FROM UNDERTAKING OR
                                     PROVIDING ASSISTANCE FOR CONSTRUCTION
                                     IN WETLANDS. EXECUTIVE ORDER 11988
                                     REQUIRES THAT FEDERAL ACTIVITIES
                                     IN FLOODPLAINS MUST REDUCE
                                     THE RISK OF FLOOD LOSS, MINIMIZE
                                     THE IMPACT OF FLOODS ON HUMAN
                                     SAFETY, HEALTH AND WELFARE AND
                                     PRESERVE THE NATURAL AND BENEFICIAL
                                     VALUES SERVED BY FLOODPLAINS. A
                                     FEMA FLOOD PRONE MAP INDICATES
                                     THAT ONLY A PORTION OF THE RIVER
                                     BANK IS IN THE 100-YEAR FLOODPLAIN. IF
                                     A PROPOSED REMEDIAL ALTERNATIVE
                                     IS TO BE LOCATED WITHIN THE 100-YEAR
                                     FLOODPLAIN, IT MUST BE CONSISTENT
                                     WITH STATE AND LOCAL FLOODPLAIN
                                     AND ZONING REQUIREMENTS

   FISH AND WILDLIFE COORDINATION    FEDERAL AGENCIES ISSUING A PERMIT TO
   ACT                               MODIFY ANY BODY OF WATER MUST CONSULT
                                     WITH FEDERAL AND STATE WILDLIFE
                                     AGENCIES TO ENSURE THAT RESOURCES
                                     ARE APPROPRIATELY PROTECTED. ANY
                                     PROPOSED REMEDIAL ALTERNATIVE THAT
                                     MAY AFFECT THE NFHR MUST BE REVIEWED
                                     BY THE U.S. FISH AND WILDLIFE AGENCY
                                     AS WELL AS THE VIRGINIA FISH AND GAME
                                     COMMISSION AND THE STATE WATER CONTROL
                                     BOARD



                                  TABLE 2

   APPLICABLE OR RELEVANT AND
   APPROPRIATE REQUIREMENTS                    SUMMARY
            (ARARS)

   OSHA, 29 CFR PARTS 1910 AND 1926  ANY PROPOSED REMEDIAL ALTERNATIVE
                                     WHICH REQUIRES WORKERS TO ENTER
                                     CERCLA SITES MUST PROVIDE FOR
                                     ADEQUATE PROTECTION OF HUMAN HEALTH;
                                     REGULATIONS AND GUIDANCE PROMULGATED
                                     UNDER THE OCCUPATIONAL SAFETY AND
                                     HEALTH ACT MUST BE CONSIDERED PRIOR
                                     TO IMPLEMENTATION OF ANY ALTERNATIVE

   ARCHAEOLOGICAL AND HISTORIC       THE ARCHAEOLOGICAL RESEARCH CENTER IN
   PRESERVATION ACT OF 1974          RICHMOND, VIRGINIA HAS DETERMINED THAT
                                     THE SALTVILLE SITE HAS POTENTIAL TO
                                     CONTAIN SIGNIFICANT ARCHAEOLOGICAL
                                     DEPOSITS. PRIOR TO CHOOSING A REMEDIAL
                                     ALTERNATIVE, THE CENTER MUST MAKE A
                                     FINAL DETERMINATION ON ARCHAEOLOGICAL
                                     SIGNIFICANCE IN THE AREA AND BE
                                     INCLUDED IN REVIEWING THE PROPOSED
                                     ALTERNATIVES

   NATIONAL ENVIRONMENTAL POLICY     FEDERAL AGENCIES ARE REQUIRED TO
   ACT (NEPA)                        CONSIDER ALL ENVIRONMENTAL IMPACTS OF
                                     PROPOSED ALTERNATIVES. NEPA REQUIRES
                                     THE PREPARATION OF AN ENVIRONMENTAL
                                     IMPACT STATEMENT (EIS) AND COMPLIANCE
                                     TO ASSOCIATED PROCEDURES. IF THE
                                     PROPOSED ALTERNATIVE COMPLIES WITH NCP
                                     REQUIREMENTS AT 40 CFR 300.68 AND
                                     THERE IS SUFFICIENT OPPORTUNITY FOR
                                     PUBLIC COMMENT, AN EIS IS NOT REQUIRED

   GOVERNMENT AND PUBLIC             CERCLA REQUIRES PUBLIC INVOLVEMENT
   INVOLVEMENT                       DURING THE FS PROCESS. GUIDANCE IS
                                     INCLUDED IN THE EPA PUBLICATION
                                     ENTITLED "COMMUNITY RELATIONS IN
                                     SUPERFUND:  A HANDBOOK".



       TABLE 3.1   SUMMARY OF GENERAL RESPONSE ACTIONS AND ASSOCIATED
                   REMEDIAL TECHNOLOGIES IDENTIFIED FOR THE SALTVILLE WASTE
                   DISPOSAL SITE

                                               REMEDIAL TECHNOLOGIES
   A. SOURCE GENERAL RESPONSE ACTIONS

      1. NO ACTION                       CONTINUE EXISTING SAMPLING PROGRAM
                                         BEYOND 4/26/88; MAINTAIN EXISTING
                                         RUNON CONTROLS & CAP
      2. CONTAINMENT                     CAPPING/COVERS

      3. DIVERSION                       SURFACE WATER RUNON CONTROLS

      4. REMOVAL (COMPLETE/PARTIAL)      EXCAVATION

      5. TREATMENT
         (A)  WASTE POND MATERIAL
              1. IN SITU                 CHEMICAL STABILIZATION AND
                                         ENHANCED LEACHING
              2. ONSITE/OFFSITE

         (B)  PIPE DISCHARGE             PHYSICAL/CHEMICAL/BIOLOGICAL
                                         WASTEWATER TREATMENT

      6. DISPOSAL (ONSITE/OFFSITE)       LAND DISPOSAL

   B. MANAGEMENT OF MIGRATION
      GENERAL RESPONSE ACTIONS

      1. NO ACTION                       CONTINUE EXISTING SAMPLING
                                         PROGRAM/BAN WITHIN NFHR

      2. CONTAINMENT                     CAPPING, GROUTING/SEALS AND DIKES
                                         (DAMS)

      3. DIVERSION                       FLOODWALLS/LEVEES, BERMS/DIKES,
                                         ETC

      4. REMOVAL (COMPLETE/PARTIAL)      MECHANICAL, HYDRAULIC AND
                                         PNEUMATIC DREDGING

      5. TREATMENT                       CHEMICAL STABILIZATION

      6. DISPOSAL (ONSITE/OFFSITE)       LAND DISPOSAL.



           TABLE 3.2   CAPPING TECHNOLOGIES EVALUATED FOR THE SALTVILLE
                       WASTE DISPOSAL SITE

   COMPACTED SOIL
          CLAY SOIL COMPACTED TO LOW PERMEABILITIES

   FLEXIBLE MEMBRANE LINER
          HDPE
          PVC
          HYPALON

   MULTILAYER CAP
          RCRA CAP

   ADMIXED LINERS
          HYDRAULIC ASPHALT/CONCRETE
          SOIL/CEMENT
          SOIL/ASPHALT

   SPRAYED-ON LININGS

   SOIL SEALANTS

   MAN-MADE STRUCTURES
          DOME
          ROOF STRUCTURE.



                 TABLE 3.3   SUMMARY OF CAPPING TECHNOLOGY SCREENING

    TECHNOLOGY              SCREENING FACTORS                   FEASIBLE

   COMPLETED SOIL CAP      1. VERY HEAVY
                           2. POSSESSES NO TENSILE STRENGTH         NO
                              AND THEREFORE WILL FAIL IF
                              SETTLEMENT OCCURS
                           3. WOULD REQUIRE PRECONSOLIDATION

   FLEXIBLE MEMBRANE       1. PROVEN TO BE EFFECTIVE IN
   LINER                      WASTE CONTAINMENT APPLICATIONS        YES
                           2. LIGHTWEIGHT
                           3. POSSESSES TENSILE STRENGTH AND
                              ELONGATION POTENTIAL
                           4. RELATIVELY EASY TO IMPLEMENT
                           5. RELATIVELY SHORT AMOUNT OF TIME
                              NEEDED TO MEET REMEDIAL OBJECTIVE
                           6. CAN BE EXPECTED TO STAY INTACT
                              FOR 50 YEARS
                           7. EASY TO REPAIR

   MULTILAYERED CAP        1. VERY HEAVY
                           2. WOULD REQUIRE PRECONSOLIDATION
                           3. DIFFICULT TO IMPLEMENT                 NO

   ADMIXED LINING          1. LIMITED EXPERIENCE                     NO
   MATERIALS               2. BRITTLE - VERY LIKELY TO CRACK

   SPRAYED-ON LININGS      1. LIMITED EXPERIENCE                     NO
                           2. DIFFICULT TO INSTALL FLAWLESSLY
                           3. CRACKING IS LIKELY

   SOIL SEALANTS           1. LIMITED EXPERIENCE
                           2. DEGRADED BY FREEZE-THAW,NO
                              WET-DRY CYCLES
                           3. LIKELY TO CRACK

   MAN-MADE STRUCTURES     1. LIMITED EXPERIENCE                     NO
                           2. SOIL AROUND PERIMETER OF
                              SITE MAY NOT SUPPORT A
                              STRUCTURE.



      TABLE 3.4   SURFACE WATER RUNON CONTROL TECHNOLOGIES EVALUATED
                  FOR THE SALTVILLE SITE

                  REMEDIAL TECHNOLOGIES

                  -   DIKES AND BERMS
                  -   DIVERSION TRENCHES AND DITCHES
                  -   CHUTES AND DOWNPIPES
                  -   TERRACES AND BENCHES
                  -   SEEPAGE BASINS AND DITCHES.

   TABLE 3.5  SUMMARY OF SURFACE WATER RUNON CONTROL TECHNOLOGIES SCREENING

                         FEASIBLE TO
   SURFACE WATER        WASTE POND 5
   RUNON CONTROL         AS A RUNON
   TECHNOLOGY        CONTROL TECHNOLOGY     SIGNIFICANT SCREENING FACTORS

   DIKES AND BERMS            NO            BETTER SUITED AS A TEMPORARY OR
                                            EMERGENCY MEASURE. DRAINAGE
                                            AREA RESTRICTED TO A 5 ACRE
                                            MAXIMUM

   DIVERSION TRENCHES         YES           PARTIAL DIVERSION TRENCH IN USE
   AND DITCHES                              WITH LIMITED SUCCESS SINCE 1983
   A. UPGRADE CURRENT                       CONVEYS COLLECTED WATER
      SYSTEM                                DIRECTLY TO NFHR. SYNTHETIC
   B. NEW CHANNEL                           LINER AND/OR STONE LINED FLOW
      CONSTRUCTION                          CHANNEL RESISTANT TO EROSIVE
                                            FORCES OF FLOWING WATER

   CHUTES & DOWNPIPES         YES           INTEGRAL PART OF DIVERSION
                                            TRENCH SYSTEM DUE TO SURFACE
                                            ELEVATION OF POND NO. 5;
                                            CONCRETE LINED GABION CHUTE
                                            CURRENTLY IN USE AT THE SITE

   TERRACES & BENCHES         YES           POTENTIALLY SUITABLE FOR
                                            CONSTRUCTION IN HEAVY WOODED,
                                            STEEPLY SLOPED UP SLOPE AREA
                                            TO CONVEY WATER FLOW INTO
                                            A LARGER DIVERSION TRENCH

   SEEPAGE BASINS              NO           LIMITED AVAILABLE SPACE;
   AND DITCHES                              DIVERTS SURFACE WATER TO
                                            SUBSURFACE STRATS. MAY INCREASE
                                            WATER INFILTRATION OF SLUDGE
                                            AND INCREASE MERCURY FLOW
                                            TO GROUND WATER WHICH
                                            DISCHARGES INTO THE NFHR.



                TABLE 3.6  EXCAVATION AND REMOVAL EQUIPMENT

                            -    BACKHOE
                            -    DRAGLINE
                            -    CLAMSHELL
                            -    SCRAPERS
                            -    INDUSTRIAL VACUUM LOADERS.

                 TABLE 3.7  SUMMARY OF EXCAVATION TECHNOLOGIES SCREENING

   EXCAVATION          FEASIBLE TO
   TECHNOLOGY         WASTE POND 5       SIGNIFICANT SCREENING FACTOR

   BACKHOE             NO                LENGTH OF TIME REQUIRED FOR
                                         FULL/PARTIAL EXCAVATION
                                         UNSATISFACTORY. POTENTIAL
                                         ADVERSE HEALTH EFFECTS CAUSED
                                         BY ELEVATED MERCURY VAPOR
                                         CONCENTRATIONS ASSOCIATED WITH
                                         SLUDGE BLANKET DISTURBANCES

   DRAGLINE            NO                POTENTIAL ADVERSE HEALTH EFFECTS
                                         CAUSED BY ELEVATED MERCURY VAPOR
                                         CONCENTRATIONS ASSOCIATED WITH
                                         SLUDGE BLANKET DISTURBANCES

   CLAMSHELL           NO                SPECIALIZED PIECE OF EQUIPMENT
                                         NOT SUITED FOR HIGH PRODUCTION
                                         EXCAVATION

   DOZERS AND LOADERS  NO                POTENTIAL ADVERSE HEALTH EFFECTS
                                         CAUSED BY ELEVATED MERCURY VAPOR
                                         CONCENTRATIONS ASSOCIATED WITH
                                         SLUDGE BLANKET DISTURBANCES

   SCRAPERS            NO                BETTER SUITED FOR
                                         REMOVAL/GRADING OF SURFACE
                                         COVER THAN FOR EXCAVATION TO
                                         DEPTHS REQUIRED AT SALTVILLE

   INDUSTRIAL VACUUM   NO                BETTER SUITED FOR LIQUID REMOVAL
                                         THAN SEMI-SOLID/SOLID MATERIAL
                                         EXCAVATION.



               TABLE 3.8  SALTVILLE WASTEWATER REMEDIAL RESPONSE ACTIONS

       REMEDIAL RESPONSE ACTIONS            TREATMENT TECHNOLOGIES

   CHEMICAL/PHYSICAL TREATMENT OF       ACTIVATED CARBON ADSORPTION,
   ONSITE CONTAMINATED WASTEWATER       CHEMICAL OXIDATION:  CHEMICAL
                                        PRECIPITATION; CHEMICAL REDUCTION;
                                        COAGULATION AND FLOCCULATION:
                                        ELECTRODIALYSIS; EVAPORATION;
                                        FILTRATION; FLOTATION; FLOW
                                        EQUALIZATION; ION EXCHANGE; OIL
                                        SEPARATION; REVERSE OSMOSIS
                                        SEDIMENTATION; SLUDGE TREATMENT;
                                        ULTRAFILTRATION

   BIOLOGICAL TREATMENT OF ONSITE       ACTIVATED SLUDGE; LAGOONS
   CONTAMINATED WASTEWATER.



           TABLE 3.9  SUMMARY OF REMEDIAL TREATMENT TECHNOLOGIES SCREENING

                     FEASIBLE TO
                     SALTVILLE
                  MUCK POND NO. 5
                 LEACHATE/DISCHARGE
     REMEDIAL      AS A PRIMARY                                  APPLICABLE
     TREATMENT      TREATMENT                                     SUPPORT
     TECHNOLOGY     TECHNOLOGY   SIGNIFICANT SCREENING FACTORS   TECHNOLOGY

   CHEMICAL/PHYSICAL

   ACTIVATED CARBON     YES      ALTHOUGH MORE SUITABLE FOR          YES
   ADSORPTION                    ADSORPTION OF NONPOLAR ORGANIC
                                 MOLECULAR POLLUTANTS, CARBON
                                 ADSORPTION HAS BEEN RETAINED
                                 DUE TO THE GREAT SURFACE
                                 AFFINITY OF MERCURY, AND ITS
                                 ABILITY TO FUNCTION AS A
                                 COMBINATION FILTER/ADSORBER

   CHEMICAL OXIDATION     NO     MERCURY IN SALTVILLE WASTEWATER      NO
                                 HAS ALREADY BEEN OXIDIZED;
                                 MERCURIC ION IS MORE MOBILE
                                 THAN LOWER OXIDATION STATE IONS

   CHEMICAL             YES      PRECIPITATION OF METALLIC            NO
   PRECIPITATION                 HYDROXIDES OR SULFIDES IS WELL
                                 SUITED TO SALTVILLE'S INORGANIC,
                                 SOLUBLE DISCHARGES. QUALITY OF
                                 RESIDUALS IN TREATED EFFLUENT
                                 AND SOLID WASTE WILL INFLUENCE
                                 SELECTION. CHEMICAL PRECIPITATION
                                 IS OFTEN ASSOCIATED WITH
                                 OXIDATION OR REDUCTION PROCESSES;
                                 SULFIDE PRECIPITATION IS BETTER
                                 FOR CHLOR-ALKALI POINT SOURCE
                                 CATEGORY

   CHEMICAL REDUCTION   YES      CHEMICAL REDUCTION IS A              NO
                                 WELL-DEVELOPED TECHNOLOGY. SODIUM
                                 BOROHYDRIDE PROCESS MAY BE
                                 CAPABLE OF SUPPORTING MERCURY
                                 RECOVERY, BUT MAY INTRODUCE
                                 UNDESIRABLE CHEMICALS INTO
                                 EFFLUENTS. QUANTITY OF RESIDUALS
                                 IS LESS VOLUMINOUS THAN OTHER
                                 TECHNOLOGIES



                                TABLE 3.9 (CONTINUED)

                     FEASIBLE TO
                     SALTVILLE
                  MUCK POND NO. 5
                 LEACHATE/DISCHARGE
     REMEDIAL      AS A PRIMARY                                  APPLICABLE
     TREATMENT      TREATMENT                                     SUPPORT
     TECHNOLOGY     TECHNOLOGY   SIGNIFICANT SCREENING FACTORS   TECHNOLOGY

   COAGULATION -      NO         USE OF POLYMERS AND PHYSICAL        YES
   FLOCCULATION                  OPERATIONS OF
                                 COAGULATION/FLOCCULATION WILL
                                 NOT ADDRESS THE MAJORITY
                                 OF MERCURY MASS. ALTHOUGH
                                 POTENTIALLY EFFECTIVE DUE
                                 TO MERCURY SURFACE AFFINITY,
                                 IT IS NOT AS SUITABLE AS
                                 COMPETING TECHNOLOGIES, SINCE IT
                                 FOCUSES ON COLLOIDAL MERCURY. A
                                 GOOD "SUPPORT" TECHNOLOGY

   ELECTRODIALYSIS    YES        POTENTIALLY APPLICABLE TO            NO
                                 SOLUBLE MERCURY. NO CHEMICALS
                                 ARE ADDED TO WASTEWATER BY
                                 PROCESS. ALLOWS RECOVERY OF
                                 MERCURY. POTENTIAL PROBLEMS
                                 WITH MEMBRANE FOULING

   EVAPORATION         NO        MORE SUITED FOR SLUDGE               YES
                                 TREATMENT. ALSO, MERCURY
                                 VOLATILITY WOULD NEED TO BE
                                 ADDRESSED, DEPENDING UPON THE
                                 HEAT RATE APPLIED

   FILTRATION          NO        MORE SUITED TO SUSPENDED SOLIDS;     YES
                                 A GOOD "SUPPORT" TECHNOLOGY

   FLOTATION           NO        MORE SUITED FOR COLLOIDAL OR         YES
                                 OILY WASTEWATER. A POSSIBLE
                                "SUPPORT" TECHNOLOGY

   FLOW EQUALIZATION   NO        NOT APPLICABLE AS A PRIMARY          YES
                                 TECHNOLOGY. A GOOD "SUPPORT"
                                 TECHNOLOGY



                                      TABLE 3.9 (CONTINUED)

                     FEASIBLE TO
                     SALTVILLE
                  MUCK POND NO. 5
                 LEACHATE/DISCHARGE
     REMEDIAL      AS A PRIMARY                                  APPLICABLE
     TREATMENT      TREATMENT                                     SUPPORT
     TECHNOLOGY     TECHNOLOGY   SIGNIFICANT SCREENING FACTORS   TECHNOLOGY

   ION EXCHANGE        YES       POTENTIALLY APPLICABLE TO           YES
                                 LARGELY SOLUBLE, INORGANIC
                                 MERCURY WASTEWATER. POTENTIAL
                                 FOR MERCURY RECOVERY EXISTS;
                                 SENSITIVE TO FOULING BY
                                 SUSPENDED/COLLOIDAL PARTICLES

   OIL SEPARATION       NO       ONLY APPLICABLE TO OILY             NO
                                 WASTEWATER; SALTVILLE
                                 WASTEWATER HAS NO OIL

   REVERSE OSMOSIS     YES       REVERSE OSMOSIS MAY ALLOW           NO
                                 MERCURY RECOVERY. COLLOIDAL
                                 FOULING OF THE MEMBRANE MAY BE
                                 A PROBLEM; WILL NEED "SUPPORT"
                                 TECHNOLOGIES. ADDRESSES REMOVAL
                                 OF TDS

   SEDIMENTATION        NO       ALTHOUGH AN IMPORTANT "SUPPORT"     YES
                                 TECHNOLOGY, IT IS NOT SUITED FOR
                                 REMOVAL OF COLLOIDAL OR SOLUBLE
                                 MERCURY. IT IS FREQUENTLY USED
                                 ON CONJUNCTION WITH PRECIPITATION
                                 TECHNOLOGIES FOR PHYSICAL-SEPARATION
                                 OF PRECIPITANTS FROM WASTEWATER

   SLUDGE TREATMENT     NO       NOT APPLICABLE AS A PRIMARY         YES
                                 TECHNOLOGY. A GOOD "SUPPORT"
                                 TECHNOLOGY

   ULTRAFILTRATION      NO       ULTRAFILTRATION REQUIRES HIGHER     YES
                                 MOLECULAR WEIGHT SOLUTES OR
                                 COLLOIDS BEYOND THAT OF THE
                                 INORGANIC, SOLUBLE MERCURY
                                 COMPLEXES PREVALENT IN THE
                                 SALTVILLE SITE DRAINAGE/LEACHATE
                                 IT MAY BE A POTENTIAL "SUPPORT"
                                 TECHNOLOGY



                                TABLE 3.9 (CONTINUED)

                     FEASIBLE TO
                     SALTVILLE
                  MUCK POND NO. 5
                 LEACHATE/DISCHARGE
     REMEDIAL      AS A PRIMARY                                  APPLICABLE
     TREATMENT      TREATMENT                                     SUPPORT
     TECHNOLOGY     TECHNOLOGY   SIGNIFICANT SCREENING FACTORS   TECHNOLOGY

   BIOLOGICAL

   ACTIVATED SLUDGE     NO       SALTVILLE WASTEWATER IS LARGELY     NO
                                 INORGANIC. THEREFORE, NO CARBON
                                 SOURCE FOR ACTIVATED SLUDGE
                                 PROCESSES. ALSO, SALTVILLE
                                 WASTEWATER HAS A VERY HIGH TDS
                                 LEVEL WHICH WOULD IMPACT
                                 MICROBIAL VIABILITY

   LAGOONS              NO       SALTVILLE WASTEWATER IS LARGELY     NO
                                 INORGANIC, WITH ELEVATED TDS
                                 LEVELS. LAGOONS PRIMARILY TREAT
                                 ORGANIC WASTEWATERS BY OXIDATIVE
                                 PROCESSES, WITH MERCURIC ADSORPTION
                                 AND ABSORPTION INCIDENTAL
                                 TO ORGANIC TREATMENT. SALTVILLE
                                 WASTES CANNOT SUPPORT THIS
                                 MICROBIAL-BASED TREATMENT PROCESS.

     TABLE 3.10A   APPLICABLE PRIMARY TREATMENT TECHNOLOGIES

                             ACTIVATED CARBON ADSORPTION
                                CHEMICAL PRECIPITATION
                                  CHEMICAL REDUCTION
                                   ELECTRODIALYSIS
                                     ION EXCHANGE.

     TABLE  3.10B   APPLICABLE SUPPORT TREATMENT TECHNOLOGIES

                          ACTIVATED CARBON ADSORPTION
                            COAGULATION/FLOCCULATION
                                  EVAPORATION
                                   FLOTATION
                               FLOW EQUALIZATION
                                  ION EXCHANGE
                                 SEDIMENTATION
                                SLUDGE TREATMENT
                                ULTRAFILTRATION
                                   FILTRATION.



      TABLE 4    REMEDIAL ALTERNATIVES FORMULATED FOR THE SALTVILLE
                 WASTE DISPOSAL SITE (A)

   MANAGEMENT OF MIGRATION

        A. MECHANICAL SEDIMENT REMOVAL

        B. NO ACTION

        SOURCE CONTROL

        A. UPGRADE RUNON CONTROL WITH DITCHES/BERMS

        B. UPGRADE RUNON CONTROL WITH DITCHES/BERMS, AND TREAT POND OUTFALL
           DISCHARGE WITH CHEMICAL PRECIPITATION

        C. UPGRADE RUNON CONTROL WITH DITCHES/BERMS, AND TREAT POND OUTFALL
           DISCHARGE WITH CHEMICAL REDUCTION

        D. UPGRADE RUNON CONTROL WITH DITCHES/BERMS, AND TREAT POND OUTFALL
           DISCHARGE WITH ACTIVATED CARBON ADSORPTION

        E. UPGRADE RUNON CONTROL WITH DITCHES/BERMS AND CAP WITH
           SYNTHETIC MEMBRANE LINER AND INSTALL GROUND WATER MONITORING
           (GWM) SYSTEM

        F. UPGRADE RUNON CONTROL WITH DITCHES/BERMS AND CAP WITH SYNTHETIC
           MEMBRANE LINER AND TREAT POND OUTFALL DISCHARGE WITH CHEMICAL
           PRECIPITATION AND INSTALL GWM SYSTEM

        G. UPGRADE RUNON CONTROL WITH DITCHES/BERMS AND CAP WITH SYNTHETIC
           MEMBRANE LINER AND TREAT POND OUTFALL DISCHARGE WITH CHEMICAL
           REDUCTION AND INSTALL GWM SYSTEM

        H. UPGRADE RUNON CONTROL WITH DITCHES/BERMS AND CAP WITH SYNTHETIC
           MEMBRANE LINER AND TREAT POND OUTFALL DISCHARGE WITH ACTIVATED
           CARBON ADSORPTION AND INSTALL GWM SYSTEM

        I. TREAT POND OUTFALL DISCHARGE WITH CHEMICAL REDUCTION

        J. TREAT POND OUTFALL DISCHARGE WITH CHEMICAL PRECIPITATION

        K. TREAT POND OUTFALL DISCHARGE WITH ACTIVATED CARBON ADSORPTION

        L. NO ACTION

    NOTE

   (A) MANAGEMENT OF MIGRATION CAN BE COMBINED WITH EACH SOURCE CONTROL
       TO FORMULATE 11 ADDITIONAL REMEDIAL ALTERNATIVES.



    TABLE 4.2  ORDER OF MAGNITUDE COST ESTIMATES OF THOSE REMEDIAL
               ALTERNATIVES FORMULATED FOR THE SALTVILLE WASTE DISPOSAL SITE

   MANAGEMENT OF MIGRATION                             COSTS ESTIMATE (A)

   A. MECHANICAL SEDIMENT REMOVAL                         $669,089,000

   B. NO ACTION                                                624,000 (B)

   SOURCE CONTROL

   A. UPGRADE RUNON CONTROL WITH DITCHES/BERM                  651,300

   B. UPGRADE RUNON CONTROL WITH DITCHES/BERMS, AND TREAT    7,993,200
      POND OUTFALL DISCHARGE WITH CHEMICAL PRECIPITATION

   C. UPGRADE RUNON CONTROL WITH DITCHES/BERMS, AND TREAT   10,960,000
      POND OUTFALL DISCHARGE WITH CHEMICAL REDUCTION

   D. UPGRADE RUNON CONTROL WITH DITCHES/BERMS, AND TREAT    7,331,000
      POND OUTFALL DISCHARGE WITH ACTIVATED CARBON ADSORPTION

   E. UPGRADE RUNON CONTROL WITH DITCHES/BERMS AND CAP WITH
      SYNTHETIC MEMBRANE LINER AND INSTALL GROUND WATER      7,996,200
      MONITORING (GWM) SYSTEM

   F. UPGRADE RUNON CONTROL WITH DITCHES/BERMS AND CAP      15,338,200
      WITH SYNTHETIC MEMBRANE LINER AND TREAT POND OUTFALL
      DISCHARGE WITH CHEMICAL PRECIPITATION AND INSTALL
      GWM SYSTEM

   G. UPGRADE RUNON CONTROL WITH DITCHES/BERMS AND CAP      18,304,900
      WITH SYNTHETIC MEMBRANE LINER AND TREAT POND OUTFALL
      DISCHARGE WITH CHEMICAL REDUCTION AND INSTALL GWM SYSTEM

   H. UPGRADE RUNON CONTROL WITH DITCHES/BERMS AND CAP      14,675,900
      WITH SYNTHETIC MEMBRANE LINER AND TREAT POND OUTFALL
      DISCHARGE WITH ACTIVATED CARBON ADSORPTION AND INSTALL
      GWM SYSTEM

   I. TREAT POND OUTFALL DISCHARGE WITH CHEMICAL REDUCTION  10,932,700

   J. TREAT POND OUTFALL DISCHARGE WITH CHEMICAL             7,966,000
      PRECIPITATION

   K. TREAT POND OUTFALL DISCHARGE WITH ACTIVATED CARBON
      ADSORPTION                                             7,303,700

   L. NO ACTION                                                624,000 (B)

   (A) COSTS UPDATED AND DISCOUNTED TO JULY 1986. VALUES PRESENTED ARE
       CAPITAL COSTS AND O&M COSTS (USING A 6% DISCOUNT RATE)

   (B) VALUES SHOWN ARE SIMILAR SINCE THE CONTINUATION OF CURRENT NO ACTION
       ACTIVITIES IMPACT BOTH THE SOURCE AND THE NFHR.



                   TABLE 5  TREATMENT ALTERNATIVES
                            EVALUATED FOR THE SALTVILLE SITE

    TREATMENT ALTERNATIVE     SOLIDS TREATMENT MECHANISM     DEWATERING

   1. SODIUM SULFHYDRATE      SULFIDE PRECIPITATION          FILTER LEAF
                              (HG2+ TO HGS)

   2. "SULFEX", OR IRON       SULFIDE PRECIPITATION IN
      SULFIDE (PERMUTIT)      SOLIDS CONTACT CLARIFIER       FILTER PRESS
                              (HG2+ TO HGS)

   3. CARBON FILTRATION       PHYSICAL ADSORPTION            NONE REQUIRED.

                 TABLE 5.1   ESTIMATED SLUDGE QUANTITIES
                             GENERATED BY EACH REMEDIAL
                         TREATMENT ALTERNATIVE/ALTERNATIVE
                                     COMPONENT

                    PROCESS          TPY          CU. YD/YR

                    NASH             119              108

                    FES               5.5              5.4

                    CARBON           11               13.



              TABLE 6    COSTS OF REMEDIAL ALTERNATIVES
                         PROPOSED FOR THE SALTVILLE SITE

                                  TOTAL     ANNUAL    PRESENT      TOTAL
                                 CAPITAL     O&M       WORTH      PRESENT
    REMEDIAL ALTERNATIVE          COST      COSTS    OF ANNUAL     WORTH
                                  ($)        ($)     COSTS ($)      ($)

   NO ACTION                        N/A      39,254    370,044    370,044

   UPGRADE RUNON CONTROL WITH     50,052     42,687    402,407    452,459
   DITCHES/BERMS/DOWNCHUTES

   UPGRADE RUNON CONTROL WITH    860,052    245,687  1,946,407  2,806,459
   DITCHES/BERMS/DOWNCHUTES AND
   TREAT POND 5 OUTFALL USING
   SODIUM SULFHYDRATE
   PRECIPITATION

   UPGRADE RUNON CONTROL WITH  2,143,052    219,687  1,750,407   3,894,459
   DITCHES/BERMS/DOWNCHUTES
   AND TREAT POND 5 OUTFALL
   USING IRON SULFIDE (SULFEX)
   PRECIPITATION

   UPGRADE RUNON CONTROL WITH    840,052    182,687  1,469,407  2,309,459
   DITCHES/BERMS/DOWNCHUTES AND
   TREAT POND 5 OUTFALL USING
   CARBON FILTRATION

   TREAT POND 5 OUTFALL USING    810,000    242,254  1,914,044  2,724,044
   SODIUM SULFHYDRATE
   PRECIPITATION

   TREAT POND 5 OUTFALL        2,093,000    216,254  1,718,044  3,812,044
   USING SULFIDE (SULFEX)
   PRECIPITATION

   TREAT POND 5 OUTFALL USING    790,000    179,254  1,437,044  2,227,044
   CARBON FILTRATION

   UPGRADE RUNON CONTROL WITH  7,645,035    163,668  1,542,883  9,187,918
   DITCHES/BERMS/DOWNCHUTES,
   CAP POND 5 WITH SYNTHETIC
   MEMBRANE LINER, INSTALL
   GROUND WATER MONITORING
   SYSTEM



                      TABLE 6    (CONTINUED)

                                  TOTAL     ANNUAL    PRESENT      TOTAL
                                 CAPITAL     O&M       WORTH      PRESENT
    REMEDIAL ALTERNATIVE          COST      COSTS    OF ANNUAL     WORTH
                                  ($)        ($)     COSTS ($)      ($)

   UPGRADE RUNON CONTROL WITH  8,455,035    405,922  3,456,927 11,911,962
   DITCHES/BERMS/DOWNCHUTES,
   CAP POND 5 WITH SYNTHETIC
   MEMBRANE LINER, INSTALL
   GROUND WATER MONITORING
   SYSTEM, TREAT OUTFALL USING
   SODIUM SULFHYDRATE
   PRECIPITATION

   UPGRADE RUNON CONTROL WITH  9,738,035    379,922  3,260,927 12,999,962
   DITCHES/BERMS/DOWNCHUTES,
   CAP POND 5 WITH SYNTHETIC

   MEMBRANE LINER, INSTALL
   GWM SYSTEM, TREAT OUTFALL
   USING IRON SULFIDE
   (SULFEX) PRECIPITATION

   UPGRADE RUNON CONTROL WITH  8,435,035    342,922  2,979,927 11,414,962
   DITCHES/BERMS/DOWNCHUTES,
   CAP POND 5 WITH SYNTHETIC
   MEMBRANE LINER, INSTALL
   GWM SYSTEM, TREAT OUTFALL
   USING CARBON FILTRATION.


